Here’s how - 


follows the gears 


‘The effective lubrication of these ges 


TEXACO 


ient, but 


job. The worm gear is highly e 
0f 3,000 revs. per 


minute under terrific pressures. Murlak stands 


SERVIC! so and 9 fagainst dry grinding friction, 


severe rubbing contacts quickly squeeze out 


ordinary lubricant. Marfak does the unuss 


holds tenaciously to the metal surfac 


wipe off. Ireoats and f 
st pressures, preserves perfect meshing and saves rapid wear. 

Have your car lubricated at a Texaco Certified Station. saving in service and repairs. It will be worth your while to 
‘Marfak for worm drives and chassis parts, or Texaco Thuban make the Texaco Certified Sign your guide to better lubrication, 


+ Texaco Petroleum. Products 
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THE TEXAS COMPANY IS THE ONLY COMPANY THAT MAKES MARFAK © 


extra miles of safe protection, quieter action and a substantial 


Compound for certain types of gears, will mean many thousand ©THE TEXAS COMPANY 
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“YES, MOTHER. dhe night here” 


the we 


Ar THE close of the day, at the end o at the 
turn of the year, when your mind ranges back to sum 
it up, what counts for most? 

Is it not the people you spoke to and what you said 


to them and what they said to you? The ideas born in 
conversation, the new slant given to your thoughts by 
a word oF two, the greetings and farewells, the advice 
and the admonitions, the hopes 
tions answered—these and a thousand other vocal 
expressions make up the story of our lives. 

To be cut off from human contact is to live but part 
of life. The wonder of the telephone is that it multiplies 
human contacts, restores broken ones, strengthens 
strained ones and constantly develops new ones. In 


anfessed and ques- 


BELL TELEPHONE 


MAY, 1934 


spite of distance or storm oF inability to move about 
freely, you can be as active, sociable, alert and informed 
as you wish by telephone. 

Just think of this the next time you use the tele- 
phone. With no greater effort than the calling of a 
number or the turning of a dial, you can speak to almost 
son is far away when 


anyone, anywhere. No place or 
“T'l call you up.” 


11 this somebody's birthday? Is someone in another town being 
married op celebrating a wedding anniversary? The sound of your 

d your good wishes will brighten the day. The rates are 
You can make a daytime station-to-sation call to most places 
75 miles aay for about soc. During the evening and night 
periods many rates are 15% to 40% lower than in the daytime, 
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EVERY CAR NEEDS 


SIMONIZ} 


" 
ORE. Soper a3 Eat Obie Stee, Chg 


PROTECTS 


the Finish 
in All Weather 


Millions of motorists will tell you 
that your car can’t be expected 
to stay beautiful unless it is 
Simonized. 

Every carshould beSimonized. 
But the sooner your car is 
Simonized, the better! Simoniz 
positively stops weather and dirt 
from getting at a car’s finish. 
‘They haven't a chance to dull 
and destroy its beauty. The finish 
sts longer, and the colors keep 
their brilliant richness. 

Ifyour ear is dull, the wonder- 
ful Simoniz Kleener will quickly 
make it sparkle like new again. 
After cleaning, apply Simoniz 
and the finish will stay beautiful. 
So insist on Simoniz and Simoniz 
Kleener for your 
car. There's 
nothing else like 
them, 


Motorists Wee 
SIMONIZ 


KEEPS CARS BEAUTIFUL 


oe Se 


Out in the open three 


Construction Kits 
for Ship Models and Furniture 


‘The hia 


N EVERY hand you hear hobbies 
eine talked about as never before 
‘There are, of course, hobbies of many 

kinds. but mone ie more penuinely satiiving 

for has more real and lasting value than that 

Sf making things with your hands 

“But how am T going to get started?” 
you may’ ask. “T have never made anything 
more claborate than kitchen shelves and 
arden trellises, anc my oni tools are those 

the averaze howehold’ tool 


The answer is a simple one. Use the Pop- 
lar ‘Science Homecraft Guild construct 
Kits, First of all, they, provide in a single 
package all the materials necessary’ to make 
fay one of a number of ship models and 
plcces of furniture. Second. the materials are 
fn such a form that thes save you a. ¥ 
smount of tedious and relatively” uninter- 
fsting” cork. ‘Third, thes” are inexpensive 
Fourth, the materials are of the finest qual- 
ity. Filth, there i po waste. and you do not 
hhave to buy a laser quantity of ansthine 
than is actually required 


‘The ship model kits contain only the raw 
materials, although in. several” of them. a 
certain amount of preliminary shaping has 
heen ‘done on. che ‘hulls. In our furniture 
its, however, the turning, boring, and other 
ns have been ‘complete 
(9 be done is the necessary 
inand ‘finishing and assembling. 
‘AIL kts are_accompanied ty instructions 
‘or blueprints. The list continues on the fol 
flowing page. 


‘A. Whaling Ship model Wanderer. All 
the Faw materials (except paints), Blueprints 


151 to 154, and a booklet, The Bull x 
in, Jong...” sore $690 
Same with bull Hits sawed "740 


D. “spanish alleot ship ‘model, 28 in 
long. All the raw materials (except’ paints), 
Blueprints Nos 46 nd 47,and a booklet” 643 
DD."'Same with hull blocks shaped. - 6.95 
E, Battleship model, USS. Tesas, 3 ft. 
Jong. All the raw materials (except paints) 
and Rlueprints Nos. 197 to 200. 695 
EE. Same with bull hits sawed... 748 


POPULAR SCIENCE MONTHLY 


kit J 
Matesias fora min 
lature ipper ship 


F. Liner Manhattan, AN raw materials 
(except palnis) for a simphiied miniature 
radlel 12", long, and Blueprint No, 204. 1.00 
Elizabethan ‘alleon’ Revence. All raw 
} materals “except paints) (or a model 28 tn 
Tom, and Blueprints. Nos. 200 to 200... 6.75 
GG, “Same with hull blocks shaped. 7.28 
H, Crujser U.S.8. Pndisnapolis. All raw 
materials (with enamels) fora simplified 
Tsin. mode, and Blueprint No. 216.» 1.50 
J. Clipper ship Sea Witch. All aw mate 
Hale (except paints) for a simplified 13-4 
model, with blueprint 186 
Farragut's Magship Hurijond, a steam 
and-sail sHoop-of-war, All a 
(except. paints) and special Bhs 
220 and 222, The bull We 33% 
the over-all leneth is in 
LL.” Same. with bull Wits saweil 


No, 2. Solid. mahogany. tray-top table 
Ri 


in Tons, 0¥ in, wie, ad 243% tn, 
all, Ready to awemble, with finishes. $30 
No.5. Solid rock ‘maple hanging wall 
rack with one drawer, 191% in. wide, 33) 
In. ish. ‘Ready to auemble and. stain in- 
ehided S78 
No. 6, Soi rock. maple’ bulterily ‘table, 
top To by 22 im, height 2204 in. Ready to 
semble and. stain included i) 


Pease vent me Kl 
shiek incl §. 
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© UNION PACIFIC USES | 
_ PENNZOIL TO SPEED 


NEW SUPER-TRAIN! 


i 
FP | comront ano sarery 


See | 


MORE SPEED WITH 


This same lubricating oll makes 
all automobiles go faster —in- 


© the 
tien. New in ap 
ind Tateieating. eine 


REGULAR PASSENGER-CAR PENNZOIL USED 


| THE 


Makes Cars Go Faster, too 


Now thi a your car wil 


snl ince 
ter al 
The reason is clear whe 

Penneoll fe refined fron the 


you earn that 


rot Pena te 
‘aot 


PENNZOIL, COMPANY 
Pet eAmucs Of Coy Lid 


MAKES CARS GO FASTER...SAVES ON GASOLINE 
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THIS 
AMAZING 
INVENTION 


ABOLISHES GEAR- 
SHIFTING BY HAND 


IN THE NEW 1934 REO 


‘May 1, 1983, th 
iced Ste Siuy-surTaR. 
‘That it was fally aa important as had been 
anticipated in now evident from the aston: 
ing deluge of praise from the thousands 
ho have bought it. Simpley practical and 
Tookproof in every respect, the SEL¥ SHIFTER 
fe riving fully a third easier 
infinitely more enjoyuble and safer. 
How was it developed? What isthe under 
ret Tete ned nay ether quentfone that 
suggest themsclvea to those Interested in 
felemtific achievement, will b 
flay by our Hewarch Divison, The fet 


Boyes mares nem cee 
Rhee et melita ae 
See the New Reo Flying Cloud f 

Soren neu cates 
A Brilliant Teiumph'in Aerodyaamic 


nd 


MOTOR CAR CO. 
LANSING, MICH. 


‘You may or may not be in the market | 


* BUYING AN 


Electric 


efrigerator 


‘THINGS YOU SHOULD KNOW BEFORE INVESTING 


YOUR MONEY IN AN AUTOMATIC COOLING PLANT 
ARE CLEARLY SET FORTH IN 


THIS ARTICLE 


By R. M. Bolen 


Secretary, Popalar Science laste 


VERY month, Popular Science In- 
stitute receives letters from red 
cers asking whether a certain make 
of automatic refrigerator offers 

the best value for the money. Many read- 

ers cannot decide between two or three 

well-known makes. Others mention r 

frigerators whose names are entirely un- 

familiar 

‘To assist these readers, as well as other 
prospective refrigerator buyers, the In- 
stitute has attempted to formulate a num- 
ber of rules that should simplify the prob- 
Jem and make it an easy matter for any 
mechanically minded person to make a 
satisfactory choice. 

In the first place, the buyer should ac- 
quaint himself with the various types of 
automatic refrigerators on the market. 
Roughly, they fall into three classes: the 
electric type, the gas type, and a com- 
paratively ‘new unit operating on oil. In 
‘operation, the general principle governing 
all three is more or less the same. 

Almost everyone at some time or other 
has let the air out of an automobile tire 
and noticed the relatively cold air that 
escapes. In the same way, everyone who 


has ever had the misfortune to pump up 
a tire knows that the base of the pump 
becomes warm. Compression heats @ gas 
and expansion cools it, and it is this 
swapping back and forth of heat by a gas 
as it is compressed and expands that 
serves as the principle of all mechanical 
refrigerators, 

In an eleciric refrigerator, the refriger- 
ant gas is compressed by 1 mechanical 
compressor. In a gas or oil-fired unit, a 
tiny flame takes the place of the mechan- 
ical compressor. The refrigerant gas is 
dissolved in water. When the liquid is 

ted the gas is freed so rapidly that in 

filling the space at the top of the con- 
tainer it becomes compressed. 
._ After compression, whether by mechan- 
ical or other means, the refrigerant. gas 
then is allowed to expand quickly and like 
the escaping air from an automobile tire, 
it becomes instantly cold, 

Obviously, a good automatic refriger- 
ator must have a foolproof freezing unit, 
To be economical as well as safe, it must 
be dependable and good for long periods 
of operation without servicing, 

‘The second requirement of a good re- 
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frigerator is a sturdy, heat insulating cab- 
inet, Without it, even the best. freezing 
unit will be costly to run. Heat that steals 
in through the walls or door, offers. just 
that much more resistance to'the chilling 
effect of the cooling coil 

‘To be convenient as well as efficient, 
the cabinet must, of course, have inco 
porated in it certain features. First of all 
It should be easy to clean, Its inner su 
face should be of some material that does 
not spot easily and the shelves should offer 
the least possible surface to particles of 
food that may be spilled, 

Besides adequate provision for the 
making of ice cubes, the automatic re~ 
frigerator’s equipment should include a 
vegetable “tray and. well-planned shelf 
pace, Shelves that are too close together 
fier a problem when storing tall bottles 
‘oF large dishes and shelves that are too 
wide apart mean wasted space and in- 
creased operating cost 

the method of mounting should 
be considered when buying an automatic 
refrigerator, Cabinets placed close to the 
oor offer a problem when it comes to 
cleaning under them. It should be possible 
to pass a broom under the cabinet with- 
‘out: too much stooping. 

“To be most efficient during all the sea 
sons of the year, an automatic refriger 
ator also should offer some means of cold 
control so that the rate of freezing can 
he altered to suit the demands of the 

eather and the requiements inside the 
cabinet. 

Although the householder ean judge the 
appearance of a refrigerator and its many 
features, he has no visible way to assure 
himself of the dependability and efficiency 
of the unit as a whole. He has, however, 
‘one signpost to guide him—the reputation, 
of the manufacturer, The seal of a repu- 
table manufacturer on the cabinet of an 
automatic refrigerator is proof that the 
unit has been tested and retested by 
housewives as well as engineers in an ef 
fort to make it convenient and dependable 


HomeW orkshop Lighting 
Booklet Now Ready 


| HELP readers improve the light- 
‘ing in their home workshops, Por- 
ULAR Sctencr. MoxTitty has pre- 
pared an up-to-the-minute booklet on shop 
Hlumination. It will answer your quest 
about lamps, circuits, and workshop plan. 
ning and help you to place switches and 
outlets conveniently. No shop owner 
should be without one. 
To obtain this new booklet, use the 
coupon below, 


Popular Science Institute, 
381 Fourth Ave, 
New York, N. ¥ 
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When Those Happy Days Arrive 
Will the Road Hog Be Alive? 


Iv aut develops as anticipated, every driver 
will respect trafhe laws and signals which wil 
not be nerve-racking bells, confusing, blimk- 
Ing ight whist, or 

ied cops, but 
silent electrical waves 
for beams that will 
overn the speed of 


fears inthe various | 4 
fants aod op thet =~ 

A itenoctons wi tl 
ou vise on the 


st of the divers. 

itis will install shen 
ple “equipment that yaa 
‘will charge the vari- 


regulate the speed of cars and stop them at 
the intersections as required by law. Until 
such time. as all ‘cars are equipped in_ the 
fuctory with the necessary devices, a simple 
Hlevice may he installed in eich ear that Wil 
permit these electrical waves 10 operate small 
hts in each car directly before the driver 
tfiminating any excuse for failure to. obey 
regulations, Would it not be bliss to. elimi- 
boells'of stop signals, the 
‘of Watching for Tights, the dodzine of 
ars ‘whose “drivers do. mot. respect las. oF 
Signals? By: thie clectrcal system all drivers 
Will automatically be forced to rive sane 
RLS. Van Nuys, Calif 


Read Popular Science and 
Fixed His Own Camera 


T wort like you to know that the 
ticles appearing in Porttak Sciesce Mos 
Ay ar eet pula in ala renin soe 
tance: In the early part of September 
famera fell to. the ground, with the resul 
That the focusing scale, was thrown out. of 
fester. I had about decided to send. it to 
New York for adjusting when an article in 
our magazine answered the question and T 
fixed it myself, Tilting tops as you know are 
expensive; so 7 am hoping that in some fu- 
{ure article you will show how one may be 
made—H. 8. B., Springfield, Mass. 


Reader in British Indie 
Asks for Book Reviews 


Ix eereanrso to several hack numbers of 
Porviax Scirxce Moxrmiy, I find. that 
rarely do you give a report on the publica- 
tion of any standard 
feentifi book on any 
Rapteulae sublet 
you very kindly 
havea. ‘department 
devated to book te 
views in your’ yah 
fable journal? list of 
Standard” and up-to 
fdate books on’ the 
Subject discussed in 
fach. article printed 
in Porctan Scresce 
Mosmuy, also would 
bbe a help to. those 
‘who would like to pursue the subject fu 
ther —B. B. J., Post Chharodi, British India. 
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Adding-Machine Enthusiast 
Curious About Its Insides 


‘Tus morning, while T was presine the 
small keys of an adding machine, and add- 
ing up millions of dollars a minute, the 
thought. struck me that, like the telephone 
and radio and other moder phenomena this 
feneration is $0 accustomed to, this machine 
sa marvelous achievement. Why not am at- 
ticle om the mechanism and working of the 
adding’ machine, the comptometer, oF even 
fm accounting machine? Tis surely scien, 
and, I presume, would be of interest to many 
Teaders, L have heard that the adding ma- 
‘chine ‘runs on the same principle asthe 
Speedometer, but IT wazer few know how the 
speedometer’ in their cars work—G. D. Ns, 
Windsor, Cone 


Microscope and Camera Take 
Picture of Goldfsh's Tail 


Hn. is the description of an experiment 
periormed by ‘the “Experimental Biology 
Chub" of De Witt Chintan High School, of New 
York City. We used an eight tim. movie 
camera loaded with panchromatic film. The 
‘microscope vas a binocdlar which is the best 
{ype to tse as you can watch the field. while 


the barrel. Next, 9 plece of Black cloth wat 
wrapped around’ the point where the camera 


lens’ 'and” the ocular 


met to prevent any 
ible Nah leakage. — REABr-L973 
en the subject, a CAMERA! 
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Dust in Air Causes Those 
Bewildering Moving Shadows 


Van Buren, Mo. 
only logical ancwer to his 
the dust in the air. 


woul be 
‘We all know that sie is 


Now there is always a certain percentage of 
‘dust suspended in the simosphere and that 
percentage i relatively. hicher ina bouse than 
susie, Then as the hot air over the radi- 


ator rites, the dust suspended in the air also 
rises and in getting between the sun and the 
floor it casts those moving shadows since the 
dust itself is moving. A blast of cold ait will 

Stop the mation for'a minute since the cold ait 
will stop the current of rising ait—J.W. Ry 
Plattsburgh, N. ¥. 


Natives of Australia Still 
Throw Spears with Womerah 


Te ax lnterting ani by Robert 
aru ncn ae Portas Steves 
Bettnvy, "ontve tere ir he ae ot 
Gorter spurs sod wslar'tol Geni 
Ses 

Tse the weaher by 
mean sre caer Oy 
Ronalea tirowine 

Sika eke Sor 
Se part of Coal 
Rawal, wee te 
‘incor si une 
irlond eye 
hevepaoun fe 


‘dle int lle of the spear fits 
loosely. With the Womerah, the black man 
an ry aceurately and for 
ance. The picture in 
posed in exactly the sell 
‘Some manner ar the Australian poses, when 
lusing his weapon, Yours is the Best maza- 
ine 1 have read in many a long day—J. 8. 
Pompton, N.S. W, Australia 


He Answers One Question 
And Then Asks Another 


Baers. gig of A 
Se A A 
Breet pints man een, 
a Sartre ee: 
frien Seuahc ether oe 
Scamgungs eeraees 
irene davai ey 
Hn Greta Ss 


His Theory Says Light from 
Moving Object Comes in Curve 


‘Wares reading Qur Readers Say in a recent 
fue of Porvuak Seexee Moxy, T came 
across something on light which reminded me 
of 2 pet theory of 
mine. Here ie is: 
Light from a.m 
ing object, he a 
star, does not travel 
in’ a. straight line. 
As the star moves, 
i’ sends out Tight, 
so that the position 
the source of the 
Tight may wary bs 


Those with water coming out of it. If the hose 
is moved around, the water comes out in an 
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Step into your 


oon barber shop! 


LIFT the lid of this box and you open a 
private tonsorial parlor. All the professional 
deftness and skill of the expert barber are shaped 
in Gem’s modern design. : 

‘The straight, slant-top frame presses the slack 
out of flesh folds—tightens the skin like a bar- 
ber's stretching fingers, and brings all bristles 
against the blade at right angles and raat level. 

Gem moves with the barber's swift, tugless, 
face-length glide. Tt gets aif the stubble with a 
once-over that leaves the wiriest 
chin trig and trim for twenty- 
four hours. 

Only Gem can give such a | 
shave, because Gem controls the 
patents on Dual Alignment, 
which makes it absolutely sa/? to 
use the sharpest blades on earth. 


Epps 
picesaore 
GEM Razor and Blades: 


MAY, 1934 


‘Thick beards that take the heart out of fragile, 
shallow edges can’t hold out against the 50% 
thicker surgical steel, which Gem strops 4840 
times to produce a scuffless, auch-proaf blade. 

We give Gems a deep, tapered wedge-edge 
that Dual Alignment locks unbudgingly at fiw 
points, Gem Micromatic Blades last so much 
longer that substitutes are a penny-pinching 
extravagance. Gem Razors last forever. 

Made in one piece with no take-down parts. 
Gold-plated sets—1 anywhere. 
Or a trial kit with Gem’s latest 


quarter and our coupon. 


PRINT NAME. 


razor and two blades, for you 


r 


are. 1 think the same thine would be true of 
Tight. ‘On the earth, however, the theory 
‘might not work, but I'think it should. “What 
to you readers think ?—S. EL, Glen Elly, Il 


Homemade X-Ray Machine 
Is His Modest Desire 


T wovtny’r trade my copies of Porczar 
Scuexer Movrirty for any ther 
fon science, T have them all bound in your 
Special covers, and T 
think its the’ best 
reference library there 
is. For every volume 
that holds twelve ise 
sues T have compiled 
fay own complete in, 
sy which past 
‘the ‘inside Of the 
over, Please publish 
fan article on how t0 
Construct a simple X- 
fay machine without 
Having’ to Purch a 
any expensive equipment think you 
should have more articles on how to build 
‘Ouidin, Tesla, and other kinds of experimental 
inducton-coll apparatus wih an explanation 
si their phenomena.—M. P., Brooklyn, N. W. 


In This Strange Land Moon 
And Rainbow Shine at Night 


Tc 4 recent issue of your magazine under 
the caption "Why a Rain Bow’? Isn't a nice 
‘Moon enough?” L. M. G. of Lewiston, Pa 
wants to know if"any’ one has ever scen 
Fainbow at night? Ht 1. Mf. G. will make a 
trip to EI Volean in the Republic of Panama, 
three hundred and fifty miles from the City 
fof Panama, during the months of Janua 
February, March or April_and there avs 
moonlight nights he can see_real rainbows 
night and full moons too—T- C. J., Halboa, 
Canal “Zone 


One More Free-Will Editor 
Tells What He'd Like 


Tr seats as If every: one of your readers 
thas some. suguestion of other to make toward 
making Port tas Setrxct Mosrstty sult thems 
better. So, falling in line with the rest, I pre- 
sent my idea of a better magazine, (it pos. 
Site): From time to time 1 have ‘otied 
{etters from your readers asking for articles 
fon dirt-track racers, Tt is my flea that such 
lanticles would be appreciated by many. Let's 
hhave more like Martin Bunn’ articles. Now 
that almost everyone has his own ear 1am 
sure they would like to know more about 
them, Discuss more fully the new improve- 
ments, like individual wheel sspension, ai 
tomatle clutch, twin ignition, ete.” Give us 
fatices on converting older cars into dict- 
track racers—T- B, Louisville, Ry. 


He's Lost in an Atom and 
Too Worried to Sleep 


Fs plenty of trouble and in serio nod 
of ep The thing that gets me th Ts 
She universe‘ Ehmt tom? Vou have often 
Seen pictures of atoms 
Showing their struc= 
frend you have also 
seen picuret of our 
Universe showing hove 
itis made up of sans 
And plants Have vou 
‘Seep eons 
these two pies 
Kore? Wel, T ti 2 
lone time azo. And T 
hn not hal a good 
mish sep singe 
Hope tome reader can 
tolve this problem and rel 


we my ansiety 
fo Tcan sleep,—H. M. MeN, London, Ont. 


n 
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Diameter of Chinese City 
Is Found to Be Nine Miles 


T ant writing you regarding the problem 
presented by C. D., Courtenay, Can. in Our 
Readers Say depariment in a fecent issue of 
the Porczin Scirser Mowru.y. T solved the 
problem by two different methods obtaining 
the answer of nine miles for the diameter of 
the city by both the geometric and the trig- 
‘onometric methods—K. B., Saginaw, Mich 


Amateur Chemists Voice 
Approval of Our Articles 


T Axo other amateur chemists appreciate 
the arte in the issue of March, 1034, of 
Porcias Seursce Moxraty on Home Labor- 
atory Tess, so please heep up the good wark, 
‘We would alto appreciate articles on blow 


Suggests Use of Compressed 
To Keep Waves Away from Ship 


Ts A recent fue of Porciar_Scirsce 
Moxrimy, 1 read in Out Readers Say 
scription of 2 gunboat that was once’ pro- 
Pela by wate fred trom de stern 
Feminded me that fread, some years ag0, of 
the use of comprenel alt to brea up sort 
(waves and eflectivey 

Protect the coast. T 
Think the “experiment 
wear tied st Calves 
ton, Texas. Now il 
ofthis makes me won- 
fer it comprened ait 
feud not be projected 
tefore the bow of 3 
brat toelp ft when 
Ureasting heavy "eas 
Tueseat that pote 
brojection beneath the 
Waterline, with the ale 
Trssing Gut at the top, would be most «f= 
Kective-G. H, J Searbaro, Ont 


Modern Tinkering at Hobby 
Put into Modern Verse 


Be hobby man, 
"That's the Kind of a gey Iam, 
Am fovvidual thinker 
‘Therefore, like to tinker. 


Finding outlet for creative urse, 
‘Makes the blood through my veins surge; 
Sometimes it's the artiste lure 
‘Although pictures are a blur. 


‘Then again, music, compasition, 
‘Journalism beckons; 
1 Materialism reckons 
Come down to earth from spirtien, 


Your body ako needs attention, 
‘So the basement we now mention, 
For there, thanks to a hobby mere, 
We have on the cement for painted 
A shufle board, al colors tainted, 
‘On which to vie our akilland boredom ki 


And s0 0 the wide, wide world 1 say, 
"The happiness 3 hobiry brings, the tink 
ering family sings"—L. V. G. Chieago, Il 


Evolution and Surgery 
Were His Pet Articles 


Yor mazazine is one whichis read from 
cover to cover at our house and T receive 
‘muny sugeestions that work to make and save 
money in our factory. The outstanding arti- 
cles which I enjoyed in the past have been 
the series on the evolution of man and the 


cones about the practice and deve of 
Surgery written by Dr, Damrau—S. M. J, 
Middlefield, Ohio. 


A Mysterious Thing is a 
Ring on a Steing 


Tis ax old book, published in 1802 by W. 
P. Bullard & Co, Boston, Mass, the follow= 
ine item appears under the mysterious ttl, 
“Fireside Mesmerism.” “Take a gold ring, 
the larger the better. Attach the ‘ing to 
silk thread about 
twelve inches Jong. 
Fastenthe otherendot 
the thread around the 
‘ail joint of your richt 
fore-finzer and let the 
fing hang about one- 
half inch above. the 
surface of ‘the table, 
‘upon ‘which you rest 
Your elbow to steady 
‘your hand, Hold your 
Fight fore-finger hori. 
Zontally, with the thumb thrown back as 
far as possible from the rest of the hand. It 
there be nothing on the table, the ring will 
soon become stationary. 
‘Sy’ three half-dollars, immediately below the 
ing. The gold ring will begin t0 move, back- 
wards and’ forwards, to you and from you. 
‘Now bring your thumb in contact with Your 
fore-finger and the movements of the ring 
will become transverse to their former swing. 
Or, the same transverse movement may’ be 
fected by having a lady take hold of your 
‘disengaged hand. When the transverse. mo= 
tion ts fairly wel established, let a gentleman 
ke hold of the jady’s disengaged hand and 
ering. will change back to its original 
course.” Tred this before a group of people 
with success but, so far, have been unable to 
Hocate anyone who can explain it. 1 will 
greatly appreciate an explanation by one of 
your readers, T will also appreciate having 
Information on what difference it makes 
whether a lady or gentleman takes the hand 
ff the experimenter —G. PF. K, Cleve 
Heights, ‘Ohio, 


Space Born as Exploding 
Atom Created the Universe 


Jy wxriy to RD. Jr. 1 should like to say, 
that according to th famous Abbe Georges 
LeMaitre’s theory, the ‘entire universe. Was 
formed as a result of the blast of a giant atom, 
and before this ator hr space had not 
‘come into existence. Formerly” there were 
theories that stated the planet Mars was i= 
babe, but recat invedpations sow there 
{no life on that planet or on any other 
amet in the solar system. There may be, 

life elewhere in the universe —W. 
B, Foleroft, Pa. 


If You Bury the Knockers, You 
Take the Joy out of Life! 


Tr woot be a fine idea if all the fault 
finders that complain about articles in Poru= 
tin Sctesce Mostituy were placed end to 
‘end six fet under ground in the Sahara Des 
fer. I read all your 

Pieces with interest, 
Gnd. can hardly wait 
{or the first of ‘the 
ronth to come. I take 
two. other » scientific 
‘magazines, but find 
that Poruran 
Scirsce ie the best of 
all. Lam very much 
interested “in radio, 
and would be grate: 
ul if vou would pub- 
Tish an article on how 
to build a midget all-clectric set, using four 
or five tubes—S. 8, S, Watertown, Conn. 


OF ASP! sac 
You Saas? 
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BABY JIM’S ALL PAID FOR NOW 


eee neta LATER ‘BUT HOW COULD 
ae woe perch 
‘THAT JOB TODAY. (WISH | COULD PAY THE ‘THING ROSY UNTIL LATELY. iT DOCTOR? 
SWELL SALARY /- WHOLE BILL,DOCTOR. BUT NOW THE BOSS ACTS COOL- 
TDON'T KNOW HOW LONG =: 
eco | sree et wee ee ecto 
si 30 | = 1D QUIT ONLY... AccUSTOMED. 
eget 0 AN EVERY | 
“ew sensei 
wari haves \ nna: | sures ou ur rem 
WORRY pe ‘ME SUGGEST 7 
re eee atwmer || | iomese 


[UNDER THE NEW DEAL ? 


— T NE. 1 


"B.O! GONE _ sty. (ve even SEEN vouR 
Lasting properity fr this family| |J% A Seantrnanrs youn heat 
a LurEBvoy, DEAR. 
WONDERFUL FORTHE SKIN Ve 


dinners Au no ronan! 
crt eis oonr so | 
WSerruso wir tae BoeTon 117 your complexion joms—soily sparkling, cyl cle. 
K"pideate Expensive? Nor wit ha simple re 
“home” acl! Work up atch Lifbuoy later Mass 
wowoenrut,ocan. | | iat pores; then rinse. Do this nighty-—ace sign Bigom with 
WE'LL SOON BE ON | bealth. Your turn now to enjoy a radiant, Lifebuey complexion! 
tas ance Rasa ae 
Weal perspire quarts diy, We 
row secostomned wo the odor 
Sad snows 


Ies parifying lather deeder 

pores—stops “1,0.” (ay alors 
Its fresh,clean,quickly-vanishing 
scent tells you Lifebuoy protects! 


| (Goamrenreee rear 
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Pontiac Brakes 
are Simple, Positive 
.» SAFE! 


INDUSTRY «© «© «© «+ 


1 MOTOR car is safer than 

‘braker—and so Pontiac has adopted 
for 1934 a system that 

automotive engineers as th 


industry. 
Bendix mechanical brakes pro- 


) trolling deceleration in use today. Their 
action, is fully equalized—not by so- 
‘called “equalizers” located at some point 
in the linkage, but at the poiat of final 
action, within the drums themselves. 
Due t© Servo action, slight pressure at 
the brake pedal is multiplied many 
times at the wheels, ‘Thus, the car stops 
‘quickly, smoothly and evenly at a light 
touch of the driver's foot. 
Pontiac's Bendix brake "hook-up" is the 
least complicated of aay system in the 
industry. It consists, in its essentials, 
of brake assemblies, operating cables, 
rocker shaft, rod to brake pedal and the 


4 


NEW BRAKING SYSTEM 
CONSIDERED THE FINEST 
IN THE AUTOMOBILE 


pedal itself, Due to extreme 
implicity, there is practically 
ihing to get out of order. But 
if mishap should occur to one 
cable, the eatire system would 
‘ot be pat out of commission— 
there would still be three effec- 
tive brakes. As a matter of fact, 
‘you could saw the rocker shaft 
Completely in two and still have 
braking power on all four 
wheels, if both foot pedal 
emergency pedal were used. 


‘Owners of the 1934 Pontiac thus have 
the assurance that the smooth, quick, szfe 
action of their brakes complements the 
new power and speed of the famous 
Pontiac Straight Eight engine. Pontiac 
Motor Company, Pontiac, Michigan. 


‘chic are rahand be fesile 


Poutiac’s brake Layout is sie 
plicity itself... Nate that the 
‘emergency bruke operates on all 
Jour wheely—an added assure 


ance f safety 


ecies erand the ete rt of the 
‘thish (73) carbon enemy inet 


Sime 


‘Mot at the te edge af the 


Poesia’ broke eabes are presreched and of ne Diese. Each 
Sj tills w trai of oper $00 pounds. im fact, Pontiac Conde 
‘Se fe fly ied byw stele able Prom frame fo wheel, 


‘peched with grace, 


Get a Straight Eight 
for your money! 
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HOW UNCLE SAM’S 


CIENTIFIC Derecrives 


3 + Kidnap Gangs 


ARE kidnaping such a 
dangerous, hazardous 
racket nobody will 
every try it again.” 


That was the assignment handed 
some. twenty months ago to the 
Depariment of Justice. Tt set in 
motion the greatest crime offensive 
of a generation 
A wave of kidnapings was sweep- 
ing the country when. in the spring 
‘of 1982, the so-called Lindbergh 
ae Law loosed the Federal detectives, 
Smee What followed comprises one of the 
ously tos thing hy 
tory of police worl 
‘Of twenty-four kidnaping cases 
recorded. since June. 1932, only 
‘one remains unsolved! Fifty-three 
Snatchers have been convicted. Eleven are behind the 
bars for life. Two have been condemned to death, Three 
have committed suicide. In a majority of cases, the 
crimes were solved. in thirty days and in many in- 
Stances the kidnapers were on their way to the pen 
Tentiary in less than two months. In this spectacul 
manner, the government has cracked down on the kid 


ic activity, with its rapid-fire con- 
ie personality of the head of the 
ivision of Investigation of the U. S. Department of 
Justice, John Edgar Hoover, 

One ‘recent morning I sat for nearly two hours 

his olfice in Washington, while he told me how kidnap 

fare run to carth. Later, I went through record 
files, followed the investigations in a score of cases and 
watched men at work in the scientific crime detect 
laboratory which has played a part of ever-increasing 
importance in the investigations. 

‘While I talked with Hoover, reports were flashing in 
from twenty-five key cities in the country. They carried 
isolated bits of information, tips, rumors. They a 

red of little consequence, individually. But to 1 

‘command of this crack army of law enforcement, 

they were like the pieces of a jig saw puzale. They fitted 


rach 
held by "kidnap 
"at tht, 
bine Gun 
Kelly and hie 


By EDWIN TEALE 
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Picture Story of the Solution of 


a Famous Kidnap 


together and made sense: they  inter- 
Jocked and gave clues. And they formed 
4 tightening loop of evidence closing in 
swiftly on a midwestern gang of snatchers. 
‘Thirty-six hours later, as my Pullman 
rushed through towns on the way back 
to New York, the last piece of the puz- 
ale had been’ fitted in place. Newsboys 
crying this latest feat of the Federal 
Headlines were telling of another 
suceess in the job of making kidnaping 
“too hot (o handle,” 
We sit here,” Hoover had said, “put 
ting such jigsaw puzzles together, We 
perform no miracles, But we work hard, 
‘we keep on our toes, we use every new 
development in crime detection that will, 
help us in our work!” 
Mark the last point, Gangsters, he he 


Tieves, have been able 10 outdistance the 
police because law enforcement officers 
ave not Kept abreast of criminals in 
technique. His annual report, citing the 
sensational achievements of "1933, calls 
the outstanding development of the year 
1¢ increased emphasis put upon scientific 
methods. In fact, so valuable is this phase 
‘of the work considered that when the 
department moves into its new quarters 
‘early this summer, the entire top floor 
of the huge Department of Justice build: 
ing will be given over toa fingerprint 
and scientific detection laboratory. Special 
equipment is being installed for research 
and. exp 
By 


trail of the kidnay 
been on duty in Washington twenty-four 
hours day: A special telephone, switch 

National 
number is 


stance wires at ane o'clock 
ten minutes alter the 
rave the io. 

n what proved 
Mant. feats of 


‘example, the 
in over lo 
in, the morning, 


Late one Saturday night, Charles F. 
Urschel, an elderly and wealthy oil man 
of Oklahoma City, was, playing bridge 
with friends on a sereened-in porch at the 

¢ of his home. Two men suddenly ap- 
peared. outside. One carried a machine 
un, the other a pistol. They ordered 
Urschel into a small sedan and s 

A few days later, a telegrap! 
ser delivered a package to one of Urschel's 
friends in Tulsa, Oklahoma, Tt contained 


and a typewritten note 
friend to obtain $200,000 
dollar, Federal Reset 
tert. the following 
Daily Oklahoman: 
‘f land, good five-room house, deep 
Also cows, tools, tractor. $3,750.00 for 
‘quick sale,” 

The ad was run and the next day a 
special delivery letter arrived by airm: 
from Joplin, Mo. It directed Urschel’s 
friend to pack the money in a light-co 
ned eather ba, take the 10:10 vg tain 
for Kansas City, and sit with the bag on 
the observation ‘platform. He would see 
large bonfire on the right side of the 
track. It was the cue to get ready 
throw off the money. He was to toss it 
to the track immediately after passing a 
second signal fire, In case of any hitch, 
he was to register at the Muhlebach Hotel, 
jin Kansas City, as E. E. Kincaid of 
Little Rock, Ark. As he saw no fires, he 
went to the hotel where he received a 
telephone call directing him to walk west 
fon a certain block. He had_ proceeded 

When a’man_ap- 
¢. Kincaid, T wil 
the bag, ‘The deed to the farm 
delivered within twelve hours,” 
appeared around a corner. The next day 
Urschel was home. 

During his imprisonment, Urschel had 
kept his wits about him. He had no idea 
‘of the direction in which his captors had 
taken him, but was able to estimate 
roughly the distance he had traveled. 
Blindfolded with adhesive tape, he had 
heard guinea hens and hogs outside the 
hhouse where he was held captive; he had 
bbeen given water with a strong’ mineral 
taste in atin cup without handle and 

ard the creaking of a pulley as 
the water was drawn from the well near 
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Case Illustrates Methods of Federal Detectives 


all 
yl 
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‘Twice a day, 
fasted over te house where he had been held 


the house. But most important of all, he 
had heard the roar of an airplane 

passing over the house in opposite direc 
tions twice a day, at about 0:48. A. ML 

id S:48 P, M, One day it stormed and 
the plane missed its moroing run 

Quickly, the agents go in touch with 
all airlines operating within €00 males of 
Oklahoma City. At ‘the office of the 
American Airways, they discovered_its 

Je wo ips daily to Fort, 
"They had been on schedule 
everyday eacept oe. Then the pit ad 
run into a storm over northern Texas and 
had swung far to the north. These planes 
assed near Paradise, Texas, at about the 
urs noted by Ursche. futher check- 
Lup showed that the mother of Kathryn 
Kally, wife of the notorious ex-convict, 
George R. "Machine Gun” Kely, lived on 
farm near Paradise, 

Special agents of the Department, of 
Juntie areadee at seeming what they 
aren't, Among them ate experts in sixty- 
four lines of work and in ixten sports. 
One, dressed asa wandering laborer, risked 
his life to visit the farm. While inquir- 
{ng about work, he noted a well beside the 
house and a tin cup without a handle on 
the ground nearby. Before he left, he 
helped himself to a drink. ‘The well pulley 
creaked and the water had a strong min- 
eral taste. 

‘At dawn, Federal men and police of- 
cers swooped down on the farm. Before 
aman sleeping on a cot in the yard could 
reach for two automatics and & machine 
fgun which lay beside him, the raiders had 
him covered. He was Haivey Bailey, one 
of the most desperate criminals of the 
Southwest. In his possession was $700 of 
the ransom money. 

‘By the time the case was closed, fifteen 
members of the gang had been sentenced, 
six to life imprisonment. The government 
sleuths had followed. the trail of the 
kidnapers through sixteen states and had 
covered a territory as large as the whole 
of Central Europe! 

The catching of Machine Gun Kelly 
id his wife was an epic in detective work 
itself. For three weeks, the fast-mov- 

Federal men were just one jump be- 
Wd the Seinen Os th dy Be 
fore they raced by plane to Memphis, 
Tenn., and made thetr catch, Kelly was 
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ody maps and fyi 
learn where the wie 


reported hiding in five different cities in 
widely scattered parts of the country, 
‘The government service is organized to 
track down such rumors at a moment's no- 
tice. Every effort is made to save seconds 
in getting under way. One machine which 
wed. promincatly in most of the 
Tong black mechanism through 
perforated cards. Each 
card represents a noted criminal; each 
perforation an identifying characteristic, 
Thus, if a kidnaping witness reports an 
unknown snatcher was six feet tall and 
had a broken nose, the description is 
flashed to Washington. A few minutes 


later, thousands, of cards are rushing 
through the black machine, It kicks out 
automatically every card standing for an 
underworld character who is six feet 
height and has a nose that has bee 
broken. In thirty minutes, it sorts more 
cards than a roomful of clerks could 
run through in a day. And, when this 
chattering mechanical brain has complet- 
fed its task, the number of suspects. has 
been narrowed to a handful 

Reserved for emergencies, is 
new mechanical aid. When dial te 
were introduced, it was found that the 
usual wire (Continued on page 111) 
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Phantom 


PRODUCED BY 
SCIENCE 


EVERY horse race thee isan invisible etry, an added 
tarter whose name does not appear of the program and 
who is never scen by the excited racesgoers in the grand- 
Sand. ‘This entry 8 a ghost horse, sent to the starting 
post by clence 

‘Man O° War, almost any racing man wil assure you, isthe 
greatest race horse ever bred in. America, the greatest race 
forse ever bred anywhere inthe world. “Agnnst his visible 
thoroughbred rivals, he won twenty of the twenly-one races 
he tam'in the short’course of his (wo-year racing career. But 
tyaint tbe ghout horse be akin Go aeatly 90 wel In nine 
tuces, be beat the invisible entry. In twelve races, the ghost 
horse’ beat him! 

“This hott horse fs acience's contribution to the grand old 
sport of kings, the mathematical Standard Horse against which 
the relative quality of all rice horses of the past the presen, 
tnd tbe future may be checked. Except that he i more scien 
ically devaed and pt topes the Standard Hore (othe 
turf shat Old Man Pa fe to gall 

Recently, Dr, Harry H. Laughlin, of the Department of 
Genetics of the Carnete of Washington, announced 
the results of his ten-year investigation of the racing capacity 
of the thoroughbred horse, "The Camesie Institution, whose 
mission isthe advancement of ure scence, of course i not 
interested in horse racing as 8 sport, noe in the practical aspect. 
of breeding faster horses. Neither, in his scientihe capacity. is 
Dr. Laughlin. His business is the stody of heredity, and in the 
Course of his long study of the transmission of racing capacity 
from one generation of horses to another, be has invented and 


bred for a single purpose—to run and win races, Ever since, 
300 years ago. King Charles IT of England sent his master of 
hhorse to the Near East to buy the Barb and Turk stallions and 


bbrood mares that became the forebears of our blue-blooded 
racing stock, the breeding records of the thoroughbreds have 
been kept with extreme accuracy. For more than 150 years in 
England, and for almost as long in America, racing records 
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ARTHUR GRAHAME Tells, in this 
Article, How Speed Performances of 
Great Thoroughbreds Are Measured 
by Comparison with a Standard Ani- 
mal Devised by Involved Formulas 


hhave been kept with the same care, Whether a race horse is 4 
Kentucky Derby winner oF a sling later, ding ino the 
racing records and the stud book will 
he has proved himself at the job for which he was bred, who his 
ancestors were, and how successful they were 

‘Much of De: Laughlin’ 
the Mereworth Stud, a Kentucky breeding farm owned. by 
Walter J. Salmon, a wealthy New Yorker who 
man, Salmon also has contributed generously 
of the Camegie Institution's laboratory at Cold Spring Harbor, 
Long Island, where the endless mathematical work demanded 
bby the study has been done. 


WHILE a search through the racing records will bring to 


hard work was necessary to devise a formula, 
‘worth of these performances could be measured with scientific 
‘exactness. It finally was decided that the most nearly accurate 
results could be obtained by creating a Standard Horse by 
mathematical calculation of the best racing records, and then 
‘comparing the performances of flesh-and-blood horses with the 
host racer. 

‘At first glance it seems that the creation of the Standard 
Horse should have been an easy 
for the mile is 1:34 2-5. Thai, it would seem. should be the 
mile time for the Standard Horse, But in measuring racing 
capacity, factors other than distance run and the time it is run 
in must be considered. When Equipoise set his record he was 
four years old, and he carried 128 pounds. What should his 
time for the mile have been if he had been six years old, and 


tell you how successful 


‘experimental work has been done at 


keen horse- 
the upkeep 


light the competitive performances of any horse, much * 
y which the 


sk. Equipoise's world record 
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if he had carried a lighter burden of only 120 pounds? 

Tt was necessary that the Standard Horse should be 
an elastic racer whose performances would take into 
‘account distance, time, age, sex, and weight carried, s0 
that he always would be a fair yardstick for the meas- 
urement of the performances of real. thoroughbreds 
running under the varying conditions of actual racing, 


"THE four main factors affecting the speed of race 
horses were studied exhaustively. Analysis of many 


hundreds of records showed that, while increasing the 


length of a race always slows down the average speed 
of the horses running in it, this slowing-down process is 
rapid for each furlong, or one-eighth mile, added to the 


shorter distances, but much less rapid for each furlong 
added to the longer distances. 

‘Age was found to be an extremely important factor 
in racing capacity. Race horses improve until they 
reach a certain age, and then gradually decline in abil 
ity. Fillies improve until they are about two and one- 
half years old, colts until they are four or four and one- 
hhalf years old, and geldings until they are about five 


and one-half years old, So there are two ages for a 
iriven racing ability in the same horse, a “coming” age 
and a “going” age, 


‘Analysis of the records showed that in a sprint of 
about half a mile, with the racers carrying 113 pounds, 
‘old horses can run as fast as young horses. 

For many years race horses, have been handicapped 
by placing weight on their backs: the better a horse is 
considered, the more weight he is made (o carry in a 
race, Dr, Laughlin agrees with, all practical horsemen 
that putting weight on a horse will slow down his speed 
But he docs agree wth them that taking weight ff 2 

¢ will make him run faster. Scientific study of the 
$day records has proved it ete fall to be 
Creasing speed by: decreasing weight carried. ‘This may 
be caused by the fact 
that a race horse, like 
a sailing yacht, needs 
certain. amount, of 
ballast, or by the fact 
that small jockeys us- 
ually aren't so” 200d 
ace riders “as. are 
Tater boys. 

Taking into ac- 
count all of these 
factors and how they 
interact. on one ane 
other, the Standard 
Horse was evolved by 
a series of complicat- 
‘ed mathematical cal~ 
culations, If he is 
Uhre and one quarter 
years old, and he ear- 
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ries 134 pounds, the Standard Horse will run 
‘a sixfurlong race at the rate of twelve sec- 
fonds per furlong, If he is asked to run seven 
furlongs at that rate of speed per furlong, he 
will have thirteen and one-half pounds taken 
off his back, and will carry only 1207 pounds, 
He will carry that same weight if, when he 
seven years old, he runs a six-fuslong race at 
the twelve-seconds-per-urlong speed, He's a 

tsmanlike animal, that always meets his 
challengers on even terms. 

Having put, toeter this how home, to 
serve as 2 universal standard for measur 
racing capacity, Dr. Laughlin and his assistants 
tackled the Jang job of finding out just how 
real thoroughbreds compare with the ideal race 

horse they had. developed, 

‘Todo (Continued on page 116) 


GREATEST 
OF THEM ALL 
Abo: 

Ww 


Railway Mountain Tunnel Brings Water to City 


fe Motta Pe 


s this issue goe 
tunnel that piere 
mntain to bring water to Denver, 
he supply will benefit 

dwellers and ranchers in a region where the 
nual ain than fourteen inché 
d where drinking water, as well as water 


for irrigation, is now lrought through 
canals for mote than 100 miles, Behind the 
achievement lies a romantic story of an 
aqueduct that seemed impossible to build, 


Until a quirk of fate handed it over vie 
tually ready-made, Tapping snow-fed 
rivers high on the opposite slope of the 
continental divide has long been a dream 
‘of Denver water engineers, but lofty James 
Peak towered in the way. a seemingly in- 
‘superable obstacle, until the boring of the 
Moffat Tunnel. To explore the way for this 
now-completed railway route, men hewed 
and blasted a smaller pioneer shaft of 
eight-foot diameter straight through the 


USE WAX ON PLANES TO 
INCREASE THEIR SPEED 


Just ag a housewife waxes her floors, 
aviation mechanics apply a periodical coat 
fof wax to the wings and fuselage of the 


three-mile-a-minute planes on the coast-to- 
ccoast route of the United Air Lines, polish 
{ng it to a smooth finish with an electric 
machine as shown above, The odd treat- 
‘ment increases the planes’ speed. 
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‘mountain alonga parallel course. Es 
were quick to see that this exploring tun- 
nel, once it had served its purpose, would 
Provide a means of bringing water across 
the divide. Lined with concrete, it would 
‘make an ideal aqueduct. Last January. citi- 
2ens of Denver voted the necessary funds, 
and the work is now being rushed to com- 
pletion. Dams on the Pacific side of the 


Retaining dam on Pate side 
te thet wil be Used fi 


‘mountain te Dea 


will impound the water of 
the Fraser River and other 
streams and send it down dee 
shafts into the water tunnel, 


wathering enough pressure to 
rush onward over the hump at 
the center of the tunnel and emerge at the 
‘eastern portal. A natural ravine will lead 
the long-sought water to a reservoir near 
Denver, Surplus water, brought through 
the mountain, will be stored in the irriga- 
tion reservoirs where it will be held for the 
farmers in that region, By 

water famine, the tun- 
nel will repay estimated cost of $3,500,000, 


NEW RADIO KNIFE SPEEDS OPERATIONS 


Hicu-rerguexcy electric currents are 
harnessed for medical use in a new instru- 
ment devised by Charles F, Brietweiser, 
research fellow at the California Institute 
of Technology. The device, perfected after 
‘months of research, is described as a radio 
knife of advanced and compact design. 
While it operates on a principle similar to 
that employed in earlier instruments for 
making clean and 

bloodless _ sur 
cuts electrically 
is declared to 
ossiblemanytypes 
‘of operations not 
attempted with the 
apparatus hitherto 
available 
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ELECTRIC TIMER CLOCKS SWIMMING RACE 


Aw evectarc timer that clocks swimming races in 
tenths of a second has been tried out successfully at 
Columbia University. A switch attached to the starter's 
gun sets a time clock going at the instant the cartridge 

the swimmer, at the finish of the race, 
ssrid that hangs in the water, the me- 
tact operates a second switch that stops 
the timing clock. The latter electric circuit is set in 
readiness from the main control board as the last lap 
begins. The apparatus also announces the winner. 


ALUMINUM FLOOR EASES 
BURDEN ON OLD BRIDGE 


Wary a fifty-one-year-old highway and 
railway bridge at Pittsburgh, Pa., proved 
overloaded by modern traffic, city engi- 
neers had the alternative of finding a way 
to lighten the load or building a new 
Diridge at a cost of nearly $2,000,000. They 
solved the problem by ripping out the old 
steel floori with a new 
floor of alur ly girders and plates. 
thus saving 750 tons’ dead weight and 
creating the world’s first aluminized bridge, 
‘The photograph shows one of the workers 
holding a pair of aluminum members that 

of steel would weigh three times 


To niscoven if the watches 
used by railroad men will with- 
stand the shocks to. whi 
will be subjected in service, offi 
cials of one British railway’ have 


MECHANICAL rchieacies 


run by an electric motor, 
subjected for fifteen mi 
constant jolting and. ja 
‘Timepieces that are still running 
after this strenuous treatment are 
considered satisfactory for use. 
The device is also used to test 
small clocks and other instru- 
‘ments that are likely to become 
inaccurate through rough han 
levice wo test them dling. 


TROLLEY WIRE OR GASOLINE RUNS BUS 


A nvenip thirty- 
passenger bus that 
‘operates on eitherits 
‘own of trolley-wire 
Power has just been 
laced in operation 
at Weehawken, N.J., 
where a long’ grade 
has hitherto. slowed 
service. Going up- 
bill, the bus takes its 
power from over- 
head wires and 
speeds past other 
traffic at thirty miles 
an hour. At the top, 
thedriver lowers the 
poles, and the bus 
then uses its own 
gasoline motor. Big bus equipped so i can get power from trolley wire or its gas motor 


MAN TO WORK 


Because walk- 
ing to work tired 
im, a Los Angeles, 
Calif. inventor 
constructed from 
an old bicycle, Woe 
wooden legs, and 
old shoes, the me- 
chanical legs seen 
at right. Perched 
astride this con- 
trivance, 
to walk sitting 
down by turning & 
pair of foot pedals 
which operate the 
jal feet 
through an ingen- 
fous crank mecha- 
nism, The inventor 
says the knack of 
balancing the ap- 
paratus is easily 
acquired. 


Railway watches are shaken ta 
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CAMERA SNAPS AIRSHIP 
AT INSTANT OF TAKE-OFF 


Ssarren a is mooring mast during a 
{recent ato the California cout the 
nual’ view of the giant nip Macon 
reproduced sbove shows the Tataminte 
wepuaton 0 esto The fanny has 
ce removed and the tespot in the 
ship's hull is about to be closed, whi 
then wand by to ata i the teaver, 
‘he cloeite dat atthe top of the twee, 
is used to signal instructions to the ground 
crew during the take-off, 


COD-LIVER OIL MADE 
TO TASTE LIKE CANDY 


Maxine cod-liver oll taste like candy 
is the accomplishment of Canadian Gov- 
ernment Fisheries research workers, The 

is mixed with cocoa to form a choco 
late-couted confection in which it is said 
to be impossible to detect its taste or 
dor, although all the health-iving qul- 
ties are retained, 


Because of the dificulty in handling 
in trafic the large truck shown below, the 
driver's compartment was elevated to give 
ireater vision. Controls were extended s0 
that the truck is operated 
in the normal manner, A 
stairway leads to the cab 
‘andthe space ordinarily 


DRIVER HAS HIGH SEAT IN BIG TRUCK 


DRUMS BEAT SIGNAL CODES 


Nanivss of the Congo, Africa, need no 
telegraph system to signal the news from 
one village to another, for drums pro- 
vide them with an adequate means of 
communication. Explorers and scientists 
have made careful study of the codes used 
in tapping messages. and have found them 
as highly devel- 

oped as any. in 
use among. civil 
ized people. Con- 


‘go drums, like the @ 
fone shown in the 

photograph. ol- 

lowed from half 

a log, have a res- sb 
nant tone that 


sy) NEW PLANE MOTORS 
ARE IN SECTIONS 


isi aie Ss 
sectional style, designed with 
yer 
ies tet 

a Berkeley, Calif., fi mn The 
‘cylinders are arranged in op- 
posed pee a cperate in me 
see is Oy Eo 
ora 
cota dat 
flight, have been designed espe- 


le in 


occupied by the driver provides additional 
storage space. The door at the front al- 
lows easy access to the load. Rear vision 
is also wholly unrestricted, 


RAYS NOW FEVER TEST 
Foutowrse the invention of devices 
that detect the infra-red rays or radiant 
heat radiated by the human skin, their 
use is proposed by’ Dr. Jean. Saldman, 
French physician, as a substitute for a 
clinical thermometer in taking a patient's 
temperature, One_of the recently devel 
oped heatdctecting devices is” shown 
above registering warmth of a girl's face. 
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RACING CAR, WITH WHALELIKE 
JAWS, HAS OIL-BURNING ENGINE 


Ustxe oil instead of gasoline as fuel, a 
strange racing car, designed by George 
Eyston, noted British driver, has already 
attained speeds of more than 100 miles 
fan hour. Its designer expects to exceed 
this mark in trials scheduled for the 

near future. Streamlined and provided 
with a folding rear deck that, when open, 
suggests the jaws of a whale, the car is 
believed to be the fastest of ‘its kind in 
the world. A 130-horsepower fuel-oil 
engine of new design provides the power 


Prrmapecentaxs 
witnessed a strange 
procession the 
other day when a 
Tong copper wire 
was moved from a 
factory to the 
Franklin Institute 


Muscum, where it 
BIGGEST GOLD NUGGET will be installed in 
FOUND IN AUSTRALIA = 2), ful, scene: 
Aut the gold nuggets that have thrilled that it could not 

lucky prospectors are insignificant beside be allowed to sag, 

1a giant of which a model is on display at the wire had to be 
the Smithsonian Institution, at Washing- carried by eleven 
ton, D. C, Largest ever found, the original men, walking in 

8 2,195 ounces and is worth a small single file. Tt” will 

fortune. It was discovered in Australia in support a 1,500- 

1858. Photograph shows nugget and pound ball andhelp 

twenty-dollar gold piece. recordearthquakes. 


GIANT GLASS TUBE HAS OCTOPUS ARMS 


Somr of the 
elaborate vacoum 
tubes used in mod. 
fam. electrical i 
dustry are. vert 
be triumphs ofthe 
sss Hower sl 
photograph at 
left shows British 
workman compl 
2 giant tu 
in the shape of an 
‘octopus for instal- 
jation in one of 


London's largest 
powerstations. The 
strange device is a 
rectifier tube, and 
will serve the pur- 
pose of transform 
ing alternating cur- GAS MASK DESIGNED FOR 
rent into direct 

Titent tor d's, WORKERS ON AIRSHIPS 
eration of one of _ So workaex may enter the gas-filled 
the city’s subways, hulls of airships, Army experts have de- 
At the moment the signed a special type of breathing mask 
picture was for them Shown above, it carries a pair 
snapped, the me- of trailing tubes, and air is pumped 
-ssslng Gestiva cchanic was fitting through one of these to the worker. The 

the ‘operation of subway an arm tothetube. other serves as an exhaust. 
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Micro-Movies Show Life Secrets 


GROWTH OF CELL RECORDED IN REMARKABLE PICTURES 


STUDY OF LIVE 
CANCER CELLS 


WHIRLING OUT THE PLASMA 
{in the cups seen inthe center of the machine shows shove 


4 


fence, experts in laboratories here 
and abroad are pressing into serv 
ice the latest of microscopic aids. Appara- 
tus that would arouse the envy of amateur 
and professional microscopists alike has 
heen assembled for this purpose by Dr, 
N. Hoefer, world-famous specialist in skin 
iseases, at the Berlin Hospital for Skin 
Disease and Research. The unusual ser 
of photographs reproduced on this and 
the following page show what goes on 
behind the scenes in this laboratory, whe 
some of the most brilliant pioneering 
work of the present day is being carried 
out. An elaborate motion-picture camera 
‘of ‘special design records indelibly, in 
standard or slow-motion movies, the dra- 
ma that takes place beneath the lens of 
the microscope, Meanwhile the latter is 
kept in a. special incubator, whose tem- 
perature is carefully regulated so that 
germs or other cells may develop exactly 
as if they were in their normal environ 


EEKING a cure for diseases that 
wuntil now have baffled medical scf= 


tific world, C 
scles of the blood, 
he actors. that per- 
hile one of his 
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New Way of Photographing Tiny 
Living Organisms, with a Powerfial 
Lens, Aids the Thrilling Search 


for Cures of Mysterious Diseases 


BIRTH OF 
NEW CELLS 


Racing Midget Autos 


IDGET racing. cars, 
‘whose drivers sit only 
four inches from the 
ground, slither and 


skid around nine miniature California rac~ 
ing tracks to give the public their newest 
speed chills and thrills, 

Daring drivers race the tiny speedsters 
over flat dirt tracks only a fifth of a mile 
long, Yet on a $00-foot straightaway they 
attain speeds approaching sixty miles an 
hour betore skidding around fat tums as 
their wheels churn the earth and the junk- 
pile engines roar their songs of power, 

Only during the last year has midget 
racing been presented to the public. Last 
August there were eleven of these tiny 
cars in existence in the West, yet now 
fifty-six drivers dare death on the ab- 
breviated tracks, 

‘There are no elaborate track layouts, 
no banked curves, no well-equipped pits 


Four-tylinder mo- 


sme bull racers 
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A LVew Game of Speed, 


to supply instant service. Races start and end 
too. quickly to require these luxuries of bigccar 
racing. Just a flat surface, not too smooth; 
board fences to head off the ears on the curves: 
a bunch of cars from back-yard. workshops and 
garages, with their dare-devil drivere—and an 
$mbulance. These constitute the full equipment 
for racing dwart automobiles, 

Discarded motor-cycle engines, outboard mo- 
tors, and engines from ancient cars provide the 
power for these sensational racers 

‘As many as thirty cars partiipate during a 
single evening, from single-lap qualifying bursts 
of speed to the thirty-lap main event, Eight cars 
take part in the big race of each meeting with 
terrife flights of speed on the short straight- 
aways, skidding together into the turns only 
to raighen out and come roaring past the 
stands 

The whole show takes place almost in the laps 
of the audience. Never farther than. 300 feet 
from any onlooker, the cars rush by within fif- 
teen feet of those sitting in the front row 

‘All sorts of cars with all types of controls, 
from three-speeds forward to single speed with 
2 hand-operated_ clutch; airplane wheels and 
‘wheels cut down from sinall passenger automo- 
biles; four-wheel brakes; thermo-syphon cool- 
ing systems; front-wheel drives—everything. 
hunch of enthusiasts can bring together rolls 
by the stands ina single evening 

Bill Brenneman, a ruddy and husky mechanic, 
leads the pack and so boasts the coveted No. 1 
fon his car at the end of the first season of rac- 
jing. Brenneman built one of the few fron 
wheel drive midgets. His good judgment is 
bbome out by his present standing. He has won 
more races than any other driver, 


Lat one of he 


POPULAR SCIENCE MONTHLY 


ty a Bit of x te in tenet, 
turves at miles am Boat 


Thrills... and Spills! 


His speedster isa duplicate in miniature of the famous 
Miller specials, seen om all tracks where large cars. race. He 
uses a discarded four-cylinder motor-cycle engine with a single 
speed forward, no reverse and no rear axle. A hand clutch, 
operated by a lever outside the car, disengages the engine. A 
dal operates four-wheel brakes. Should Brenneman become 
involved in a serious crash the car, if upright, will clear the 
stound after all wheels have been ‘torn away, for a tubular 
brake spindle with safeties will continue 10 hold the car up. 
This daring driver has found what he considers the most expert 
method of continuing at high speed, even while skidding on the 
sharp turns. 
“TL get probably sixty miles an hour down the straightaway. 
be tld me,“ TB the tam T te of te tet 
leways, then st again. The front drive keeps pull 
the center of the track, whereas a rear deve tends 
‘ack wheels to break traction, That causes many 
nis, 
T Uy to get as close as possible to a spi 
it actually spinning. An experienced driver can 
ight moment to straighten out and give her the gun 
in. Spins are dangerous. If T spin, the other guys past 
me; and if T turn over, they run into me. That's not so 


vers lean inside as they roar around the curves, watch 
ing the inside front wheel. A steady shower of dirt beats them 
in the face, In fact, the sand and dirt fly back with such 
that they blast paint and chronium finish off the metal, 
ring complete refinishing every month. 
"Happy" Woodman, who stands second in the association's 
list of victories, is another of the veterans. Recently he took his 
front-drive car out from Los Angeles to Muroc Dry Lake. 
whose hard sun-baked bed gave him fine opportunity for a speed 
test. ‘The mechanical clockers recorded 110 miles an hour as 
he sped over a measured mile. Notches cut across the rough 
tread of his front tires help provide traction, especially when 
pulling out from a near-spin. 
Woodman attains his great speed with a home-built four 
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By 


AnpREW R. Boone 


forth Bron 


rocker arm, water-cooled, block in head 
tigine base, which turns up 4,000 


fer, eight-valve 
evolutions a minute at hity-hve miles an hour 

He, too, has found the trick of fast driving 

T feel the til giving and know just how far to slide before 
straightening up and going across the curve,” be explained. 

or the first time there appears on a racing track a car with 
the engine mounted in the tear. Terry Curley drives this 700- 
pound novelty. He sits barely four inches from the ground, 
midway between froot and rear axes. Though his car boasts no 
springs, he hurlles over the rough earth in comparative com- 
Ho a the car rocks up and down. ‘The body rests on four 
rubber pads 

Four louvers cut in the cowling immediately behind his back 
carry air to the fins of his two-cylinder motor-cycle enginc. 

‘Alter breaking a Ginger when he plunged through a fence at 
‘Tracy last summer, Leo Faulkner missed eight race meetings— 
yet his 1925 Saxon engine, rebuilt many times, pulled 
ihird place, Faulkner isa veteran of big-car rac 
finds burping over the diet at fifty’ miles an hour far mu.» 

ing than skinning over the Indianapolis speedway nearly 

three tines that fast 


Faulkner has evolved his 
gr ve method of mala 
taining high speed. 

“Fact is," he _ explained, 
“every guy has a different way. 
Now Tgoas far down 
the straightaway’ as I can with 
the throttle on, then I let up as 
1 hie the turn, T cramp. the 
wheels in, skid about forty feet, 
then turn on the gas again.” 

“Isn't there danger of turn- 


another 
car.” he grinned. 

‘This is sounder reasoning 
than you may think, The tiny 

rs lose little speed while skid- 
WK and 80 are able to keep 
away, from those in close pur- 
suit. Their center of gravity is 
$0 low and the wheels so strong 
there is. little likelihood of 
capsizing unless they make contact with 
another racer. 

‘There are exceptions, and tragic they 
are sometimes. Red Frick slithered around 
the south turn at Loyola the other night. 
rolled over, straightened out, and turned 
tend over end. The ever-present ambulance 
Carre ‘hi ‘away with, serious injuries 
‘and probable disfigurement as his reward 
for a few minutes of thrill. 

‘The game draws both veteran pilots and 
youngsters just out of school. Bill Bet- 
teridge, nineteen years old, graduated 
from high school last year and now is one 
of the stars with a homemade car rivaling 
the best in beauty and workmanship. For 


TAKING CURVE 
at Past CLIP 
‘The racing cars 

other 


‘a ean inthis 
ictures As they 
Vand thea 
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that seldom 


crown 


TOYLIME CARS THAT HIT HIGH SPEED 


‘This picture gives x good Idea of the sie of these 
‘Suigey racing machines “They have a tack lear 
nce of Tour inchen and are aboot tires fet wide 


‘uhesration 


nnine months, Betteridge worked every 
spare hour to build his racer, doing all 
his own body and machine work. 

He is one of the few to utilize an out- 
board motor, with a thr ‘motor. 
tgele gear x adapted to 4 chaln drive 

ven with track gear, he has pushed his 
little red speedster seventy-five miles an 
hour over a, measured course. “With a 
few changes,” he says, “‘she'll do 120.” 
Betteridge spent $500 in building his car, 
and with it climbed up to seventh place 
luring his first year of competition. And 
he's only a half-mile an hour behind the 
miniature track record of fifteen and nine- 
tenths seconds set recently. 


‘The boys spill all over the place as they 
collide on the turns, spin in the abbreviat- 
fed straightaways, and lose control while 
trying to straighten out following a par- 
ticularly fast turn, 

Although the tracks measure only one 
fifth of a mile, all the cars roll up to 
fifty-five miles an hour between turns, 

Thave sat in the stands watching these 
‘ars roar around the aval, wondering how 
the drivers possibly could escape collision 
and serious, if not fatal, injury as they 
swept around the sharp curves. The soft 
dirt covering the flat turns is not exactly 
conducive to good traction, 

‘Nor do they escape collision, Speed 
Lockwood recently” slipped around” the 
north tun at Loyola, in Los Angeles, 
straightened out, gathered speed and, ex: 
actly’ in the middle of the straightaway 
in front of the grand stand, skidded. He 
‘spun like a top. Charlie Baker, driving 
No. 2, smacked into Lockwood's car, 
Which hit the fence. 

‘This incident (ured Lockwood's speed 
ster into a “fence crashing fool,” as 
Lockwood expressed it, and. during 

es tran through fences ex- 
actly five times. 

When Terry Curley defied custom by 
placing his motor in the rear of his car, 
he found it necessary to construct a body 
to conform with the engine placement, and 
unless you look twice his car gives the 
impression of running backward, Recent- 
ly ben he stepped on the throttle oo 
suddenly, the car spun and wound up in 
the ine, with Canty nonchalantly Tooke 
ing_across the pits at the audience. 

Few cars have tured over during 
eral score races, In the frst of these, Link 
Jost. a wheel. Woodman, following’ close 
behind. ‘an over the wheel and his car 
zoomed from the ground, Tn a. series of 
bounces, it plunged into the grand stand, 
finally winding up with all four wheels in 
the air, Woodman crawled out with lips 
‘cut and_nose battered. A week later he 
was racing a 

On the north tun at Long Beach, Leo 
Faulkner felt his steering gear break 
he tumed into the north curve. The car 
crossed the track, hit the fence, tumed 
‘over and caught, fire. From fifty miles an 
hour to a dead stop in a second, yet 
Faulkner escaped injury. 

Dominic Distarce is the czar of the 
midget racers, While older promoters 
were sitting around thinking about reviv- 
ing the sport, he went out among Cali- 
fornia enthusiasts, from San Diego to San 
Francisco, organized the Midget Auto 
Racing Asso- (Continued on, page 119) 


POPULAR SCIENCE MONTHLY 


Deadly Snake Poison 


coiled a 
r 


ala ages doa ond 
By 
GrorGE COOKE 


IGHTING disease with 
the poison of deadly 
snakes! That is an 


amazing new method of 
treatment reported in recent 
‘months by scientists 

‘The whitish venom of the 
cobra, the brilliant orange 
fluid ‘of the water moccas 
‘and. the poison that looks li 
melted butter and comes from 
the fangs of the Texas rattler 
form the strange fluids used in 
these efforts to relieve human 
suffering. Already encouraging 
results are reported in. such 
varied and serious maladies as 
‘cancer, hemorrhage,  tubercu- 
losis, and epilepsy, 

In New York’ Ci 
Samuel M. Peck has been 
jecting diluted ‘moccasin ven- 
‘om_to prevent hemorrhage. Containing 
3,000 parts salt water to one part of ven- 
‘om, his solution is injected hypodermically 
in doses of approximately a fifth of a tea- 
spoonful at a time, The only’ reaction no- 
eed patient is a black and blue 
‘spot which appears at the point where the 
injection is) madi 
ment in the venom wer of 
the blood to coagulate and stop bleeding. 

Since 1930, Dr. Peck has treated 1) 
cases with excellent results. Even in 
hemophilia, where the blood of the vic- 
tim seems lacking in some necessary ele- 
ment so he is likely to bleed to death 
from a slight injury or even a scratch, the 
venom treatment shows promise. Other 
snake poisons have been tried, but the 
venom of the water moccasin stems best 


Dr. 
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MILKING VENOM FROM A SNAKE 


Wien the moe 
stick, pper tele, Ditmars grasps 6 just tack of 
She iw Cones” The dlswnded fange are then 
Ioceed roots henry. prone covering 

‘eiass into which the 

Tite circle. Test be 


etd held down with 


curator of 
‘New 


in down, 


suited for the work, The injections 
have no effect upon @ normal per- 
son's circulation 

Spectacular as are these ex: 

Peck, the. work 
or De Monaclesser it 
ven more sensational One of the 
founders of the Reconstruction 
Hospital in New York City. and 
former surgeon general of the 
American Red Cross, Dr, Monte- 
ieaser has been using modified 
esha venom Tor the reli of ene 

While serving as an army sur- 

1. Monselesser discovered 
‘of a leper who had been 
bitten by’a tarantula, To the sure 
prise of everyone, the venom of 
the spider brought about a marked 
improvement inthe. man's con- 
dillon, ‘Dr, Monaclesser began 
studying the effect of minute 
quantities of various venorss upon 
the human’ body and at last gave 
up his surgical practice and. de- 
Yoted his whole time to the ven- 
fom treatment of cancer. 

‘One of the fist cases in which 
be used his sensational, method 
eas ona man suflering from c 
Cer of the throat, The diluted. co- 
fir poison was injected hypoder- 
mically in an effort to deaden the 
‘excruciating pain. Shorty after- 
‘wards, the pain subsided and the 
cancer itself began to grow amaller, The 
patient, who had been on aliquid. diet 
Ind had had to sleep upright ina char, 
veas able to eat solids and tie in bed, 

Proceeding carefully, Monaelesser, with 
the ‘cobperation of “surgeons here ‘and 
abroad, has carted on his work. Recent- 
iy, the results of 200 treatments were re- 
ported to the French Academy of Medi 
ne. They showed that in alinost every 


29 


instance the pain was greatly reduced and 
when the injections were made after an 
‘operation for cancer, there was strong evi- 
dence that the Venom treatments prevented 
the return of the malady. ‘The injections 
are made every third or fifth day with 2 
gradually increasing dosage, From Canada 

‘Sir Henry Gray also has 
lused the modified cobra venom at a Mon- 
teal hospital with favorable results. 


ANOTHER series of experiments with 
‘@ venom cure was recently reported 
in the British medical journal, The Lan- 
cet, At the Port Elizabeth Shake Par 
in South Africa, F. W. FitSimons, the 
irector, has spent several years studyi 
the effect of blending venoms, His wo 
vas intended primarily for the treatment 
‘of snake-bite victims. But, researches have 
‘preparation formed 
I venoma blended together, is of 
ny. Tt has been widely used 
‘and a recent paper present 
ed to a scientific society revealed that the 
results have been highly encouraging. 
Before the World War, another com- 
bination of snake venoms, known as con- 
tratoxin, was tested in. London, England, 
by Dr. 'F, Mehnarto. It was thought to 


Ite slvent action upon certain mi 
robes and was, in fact, tried with appar- 
fet benefit Jn cases of tuberculosis. 


Behind the dramatic possibilities of 
these experiments lies the work of dar- 
ing pioneers who have supplied the dead- 
ly poison needed fr such medica] work, 
ve carried on the task of preparing an- 
pea ei aa 
know about the serpent poisons. 
‘Snake venom, they have shown us, ki 
through the blood or the nerves. In the 
case of the water moccasin, the rattler 
and the fer de lance, it destroys the red 
corpuscles; almost literally turns the 
blood to water. The venom of the cobra 
and coral snake, on the other hand, strikes 
at the nerves, paralyzes the muscles and 
Prevents breathing. ‘The dreaded South 
‘American rattlesnake injects a whitish 
venom which, unlike the yellow poison 
of the northern rattler, attacks both blood 
and nerves, Antivenom which is effective 
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Poiaon taken from snahes 
‘in coneiners 


— 


against its bite is also effective against the 
venom of a North American rattler, cop- 
pethead, or moccasin. But serum capable 
‘of overcoming the poison of the northern 
snakes will not prevent death from the 
bite of a South American rattler 


ORE of the fist symptoms of a bite by 
the tropical rattler is a twitching of 
the hands, Then the victim goes blind. He 
has to lie fat or choke. The muscles of his 
rneck are paralyzed and his head swings 
like a ripe apple on a twig. This gives rise 
to the common belief that the bite of this 
snake breaks the victim's neck. 

Bizarre symptoms also result from the 
bites of other snakes. The greenish venom 
fof the fer de lance, for instance, causes 
blood to flow from the victim's eyelids. 
‘The fluid of the Texas raitler destroys 
the tissue of the flesh at the point where 
the fangs penetrate as effectively as though 
molten lead were poured upon the spot 

‘Yet just how these unusual symptoms 
are produced remains a mystery. Give an 
analytical chemist the deadliest of ven- 
foms and, according to Raymond L, Dit 
mars, curator of the Bronx Zoo, in New 


and a foremost 
nthe subject, 
his report will show n 
trace of | poison, 


ser, Ditmars found. that 
venom is slightly heavier 
than water and that i is 
‘composed of mucus andl do- 
bris from membrane cell 
carbon, sulphun 
hydrogen, nitrogen, some 
fatty matter and salts 
such as calcium chlorides and phosphate 
Yet, every drop of this apparently inno 
cent mixture is more deadly than strych- 
nine though its poison remains hidden 


‘© OBTAIN venom for medical 
ier experiments, Dimers he 
milked" thousands of deadly: snakes of 
their poison, At one time, he was extract 
ing the venom from 125 copperheads and 
moccasins regularly once every two weeks 
Sometimes, he would. handle. a. hundred 
Snakes ina couple of hours and_ during 
the early work of producing antivenom he 
fence. supplied. workers with 1 gallon of 
the deadly fuid from the fangs of North 
American reptiles. Much of this work was 
done in the days before antivenom wat 
Svailable, when the slightest slip was al- 
imost ceriain death : 
Recently watched him in this risky 
work, handling’ a thick-bodied ‘moccasin 
bona jable in narrow runway back of the 
ages in the Bronx snake-house, Turning 
its blunt head from side to side, its mouth 
faping open showing the white lining of 
{ts throat, the “cotton-mouth™ was wrig- 
ting back ‘nd forth across the flat top 
Of the table. Tt was fully four feet long 
Tis curved fans, like deadly hypodermic 
needles, were hinged. to the roo! of its 
jaws, coming forward as it struck. The 
teeth of the rattlesnake are fited to mov 
able upper jawbones like (win stilettos, 
and fold back when the mouth is closed 
Both are hollow to the points, carrying the 
venom from sacs located above the fangs 
The moccasin (Continned on pase 118) 
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TAKES 


80,000 Pictures 
a Second 


==>. 


SECRETS OF A FALLING DROP OF WATER 
At top, sng the speed camera, capable of taking 19,000 pictures 


Tove ie tpeed camera 


APABLE of taking as many as 
80,000 pictures in a single sec 
cond, a superspeed movie camera 


has been developed in Germany 
for industrial research. At such speeds, 
drop of water falling into a basin is simple 
to phorograph and even the ming of 
an electric fuse as it bums out, showing 
the individual falling drops of ‘molten 
metal, docs not overtax the capacity of 
the remarkable instrument. ts use in the 
study of high-speed electrical and. me~ 
chanical deviees in actual operation is ex- 
pected to solve long-standing problems of 
design, since the oscillations of a. spring 
or the action of a valve may thus be 
cleanly recorded. Tntea of ‘the singe 
lens of ordinary motion picture cameras, 
the new instrument has eight separate 
Tenses, which are mounted on a circular 
that is revolved at high speed by an 
electric motor, A second whiting. disk, 


‘The series of views above show, from 
‘ettom to top, electric feoe borniag’ out 


pierced with rows of per 
as a shutter. Each row cont 
forations, one corresponding to each lens 
and allowing an image to be registered! on 


ANTI-AIRCRAFT GUNS IN TREE TOPS 


MAY, 


134 


Meritoos of air defense 
peculiarly suited to. the 
tropics have been devised 
by Army men in the Phil- 
ippine Islands, where 
suyed poles support among 
the tree tops anti-aircraft 
machine-gun nests like the 
one illustrated at left 
Thus a clear field of fire 
is provided, while the 
‘camouflage and shade of 
the tropical foliage are 
retained. Under service 
conditions, the gunners 
‘wear camouflaged cloth- 
which hides them. 


‘ight 
the Ten 


4 certain section of the moving film, The 
arrangement is such that in the time o 
tarily consumed in making a single pic- 
ture or frame, as many_as eight pictures 
may be registered on subdivided p 
the film by the spinning shutte 
bination. “By this ingenious method of 
multiplication of images, the new camera 
can attain its extraordinary speed without 
requiring the velocity of the moving film 
to he raised to a prohibitive figure 


Beda i CELLOPHANE 
PROTECTS 

MEP) RARE STAMPS 
Fiat tubes 

s teaapareat “esilee 


phane, gummed 
the upper edge, now 
aid stamp collectors 
in mounting their 
) specimens: stamp 
is slipped. into the 
tube and the desired 
length is snipped off 
as illustrated. The 
tube protects its 
contents from mois- 
ture in the air, 


em) 
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PORTABLE EQUIPMENT 
MAKES 


Whole World 


By Joun E. LopGe 


NVENTORS of Hollywood are turn 
‘ing jungles, South Sea Islands, an 
igy antes of the north Into als for 
the, latest talkies. Thanks to their 

recent innovations, full-length features are 

now being produced, complete with sound, 
thousands of miles from the conveniences 
of the studio. 

In the days of the silent pictures, a 
roving cameraman needed only a camera 
‘and plenty of film. With the coming of 
the talkies, all that changed. Soundproof 
studios had to be built and tons of equip- 
ment preceded a company on loc: 
Now, however, by simplifying the sound 
apparatus, substituting duralumin for 
heavier metals, employing new type re- 
flectors, and designing “break down” gen- 
cerators, technicians have reduced the 
weight’ of the equipment needed. Two 
men can set out today and search the far 
comers of the earth for screen drama 
with a complete outfit for recording it 
packed in a couple of trunks and a few 
small boxes. 

One such two-man company recently 
shipped back from the South Seas 40,- 
000 feet of film, sealed in 200 tins, to 
form the backbone of the feature picture, 
“The Sea Girl” James B. Shackelford and 
George Dromgald were the men who 
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journeyed to the East Indies to get the film, 
"The story of the handicaps they over- 
came and of the impromptu inventions 
they made illustrates the ingenuity re- 
Quired of these cameramen adventurers. 

‘On one location, for instance, Shackel- 
ford found his supply of distilied water 
running low. “To avoid costly mistakes,” 
he told me, “we always use distilled water 
in developing the films. Neither in the 
tropics nor on the desert can we be sure 
‘our water supply is free from alkali and 
acids.” 

Instead of fretting over the situation or 
‘waiting for bottled water to arrive from a 
distant port, Shackelford coiled thirty 
feet of copper tubing in a five-gallon gas- 
‘line can, attached one end to a two-gal- 
Jon oil can and ran the other into a milk 
bottle, He then filled the two cans with 


‘With « portable outfit a sound 


‘water and his homemade still was read 
for action, By turning a blow tord 
against the two-gallon ean, he was able 
{to ereate enough steam to. condense 
‘wo quarts of distilled water every 
hour! 

During one scene, the men found 
they needed some means of turning 
quickly when making running shots in 

the forest. So. the 
2 threeswheeled dolly ‘which 
rolled silently, along on three planks 
Jaid through the heavy growth, At the 
end of the planks, both camera and 
Sound apparatus cold be sung around 
in its own length by one man, ready 
to continue the thrilling chase 

‘Complete with portable batteries, 
which operate the éamera and sound: 
recording mechanism, such outfits 
‘weigh less than, 250 pounds. They are 
40 simple that Polynesian natives, who 
had never seen a movie camera before, 
were able to operate them, pushing 
buttons to start ‘and stop them ats 
nals from the busy movie men, In fact, 
three of these portable cameras, with 
a separate circut for the microphones, 
recorded scenes at New Guinea just ai 
faithfully as the intricate equipment of a 
siant Hollywood studio brings sights and 
founds to the screen, 

"Two ribbons of duralumin vibrating in 
a magic black box bolted to the rear of 
the camera do much to make such feats 
possible. It is the black box, known as 
modulator unit, which recently has elit 
inated many of the dif culties of sound 
recording. 

‘Complete, the box weighs only three 
pounds. It consists of two lenses, a light 
valve, light, and magnet. All that is needed 
to run the device is a six-volt. battery 
‘which can be recharged easily. In an emer- 
gency, an automobile battery will do, 

r 
‘unit over_an opening at the rear of his 
camera, The two ribbons operate ina 
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pleture is shot with genuine Hawaiian scenery 


Sound and Picture Outfit 
Now Carried to Any Spot, 
Complete for Work, in Two 
Trunks and a Few Boxes 


magnetic field, They move apart or come 
together as the sound current varies, Light, 
coming from the camera lens, passes be- 
tuseen them and reaches the sound track of 
the film in varying amounts, This variation 
produces the wavy line which records the 
sounds picked up by the microphone. 
Pictures and sounds are recorded on 
separate films which roll through the 
‘cameras at a constant speed of ninety feet 
fa second, This permits them to be cut and 
matched when the experts in the Hollywood 
cutting room begin their work of assem- 


Water 
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\ Distilled in the Wilderness 


realintic background 


bling the completed pict 
“To fnceze the iy 
and range of sound repro: 
Guction, ‘another lenovation 
made. It ena 
director to 
catch exactly the diferent 
Shades of sound that occur 
fon am out-of-the-way loca- 
tion, Tt is known as the bi- 
lateral. sound. track. This 
means that the light crea 
weaves on both sides of the 
harrow celluloid track. in 
Mead of on single side 9. 
in the past, 
Daring & recent tropical 
pon other camerainan 
Karl Struss, discovered that 
with the nearly silent cam 
ras now in use, the 850-pound “ice-bases 
tued in the studios to shut inthe sound are 
unnecessary. He llung'a canvas cover over 
iis pparatan and 
found it was ade- 
quate to ‘ill the 
‘int clicking ‘of 
tthe modulator unit. 
‘Sometimes the 
pictern-eathecs 
Taraway place 
move headquarters 


characters and 


scenic back- 
grounds. Shackel- 
ford, for example, 
sailed for five 
‘months in and 
around Torres 
Straits, Thursday 


Island, Australia, 
the Arefura Sea, 
and the islands of 
China Straits be- 
fore be found, in 


‘Below, fastening palm lenves 
te an electric Tight pote in 
Elevala, Papua, to. make 
Toot ike the mative neenery 


New Guinea, the location he was looking 
for, Maps, several wandering directors have 
told me, prove inadequate on such trips, 
often showing pons 130 mls fro thee 
Beographic locations. Consequently, they 
make it a habit to take bearings from the 
sun and stars and to check their watches 
regularly from signals broadcast by radio, 

Tn the Arctic, the cold makes the film 
used in the cameras brittle; in the trop- 
ics, the humidity brings out ‘the grain and 


celluloid 


ride he could preserve it easily and by 
sealing it again and returning it by early 
boat to Hollywood, he could make sure 
his costly drama would reach the screen, 


‘One unexpected complication in filming 
“The Sea Git!” was a telephone pole in 
New Guinea. The town of Elevala, on the 
south coast, had been chosen as an ideal 
setting for’a scene. Some time before. 
the pole with an_ciectric light attached 
hhad been set’ (Continued on page 113, 


3 


BIG GAME TROPHIES USED TO MAKE UNUSUAL FURNITURE 


New aye is 
ph 


CALLED the greatest single project of 
fits kind ever attempted, a monster fire 
break 800 miles long ‘constructed 
‘on the western slope of the Sierra Nevada 
Mountains of C: y the U. S. 
Forest Service. When completed, it will 


PRESSURE SHARPENS 
MECHANICAL PENCIL 


‘To SHARPEN it, the user of a new me- 
chanical pencil has merely to press its 
tip against a table-top. When the pr 
sure is released, a spring clutch automat 
ically thrusts the lead forward and then 
Jocks it. ‘The pencil is provided ‘with a 
pocket Clip which is extended by twist 
ing the barrel, When tripped, it snaps 
‘down upon the edge of the pocket. 


4H 


check forest fires that start 
in the valleys and foothills 
from sweeping eastward up 
the mountains and laying 
waste huge areas of stand- 
ing timber. To create the 
man-made barrier, which 
will be known as Ponderosa 
Way, 16,000 members of the Civilian 
Conservation Corps are clearing all in- 
lammable brush from about two thirds of 
a billion square feet of virgin forest land, 
and cutting away the lower limbs of 
standing. timber. 


By Texsrse big 


matebed and mounte 
nd a section 0 
for 2 tabor 


¢ trophies into furniture 


a New Vork designer has created a new and 
Griginal style of craftsmanship. Elephants. pro- 
vide him with a variety of materials, as shown 


saying photographs, 

serve a8 the 
clephant hide pt 
The stuffed foot of 


shant becomes a smoking stand. 


With elephant hide 
Bulow areceg teed 
{rom elephent' foot 


MAP-READING DEVICE 
AIDS ARMY GUNNERS 


As ax aid in visualizing the contour 
‘of the ground from a map. a quickly read 
indicator has been devised for military 
and other uses by H. G. Hamilton, of 
Des Moines, Iowa. In use, the device is 
placed directly on'the map as shown in 
the upper view. By moving the adjustable 
pointers, shown in the lower picture, to 
the proper elevations on a vertical scale, 
an accurate representation af the profile 
of the ground is instantly obtained. Thus 
the instrument permits the quick and_a 
curate solving of visibility and artillery 
fire-control problems, and may also be 
used by surveyors in plotting road cross 
sections and the vertical variations of a 
traverse. 
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‘The fourth largest diamond ever found has 
‘nearned In Alvien. Te weight 


Drawoxp history was made recently 
when a native laborer discovered a flaw 
Tess blue-white diamond weighing 726 
carats on the diggings of 

poor prospector, a 

Africa, Large as es, 
‘was immediately bought by ‘a diamond 


firm for $315,000, with a part of which 
the lucky’ sixty-two-year-old prospector 
planned (o realize his life's ambition of 

sheep and cattle ranch. Only 


three 


stones been found. The 


‘carats be- 
the Excelsior, 96054 

‘Mogul, 787 carats 
Jonkers Diamond, 


nan Diamond, weighed 
fore it was i 
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1934 


Laborer Finds $315,000 Diamond 


rz 


hope of similar discoveries. Two 


general methods are in use for 
mining the In many. parts 
‘of South Africa they oceur in © 
cer gravel, which is washed 


screened. Most of the diamon: 
commerce, however, come {10 
the curious volcanic pipes of hive 
round typified by the Kimberly 
digzings.Here deep shalts are 
deiven, the earth being brought (0 
the surface and washed. 


Twevry tons of molten glass were 
ready to be poured, at this writing, to 
form the largest astronomical mirror in 
the world forthe California Tattute of 
‘Technology's 200:nch telescope. For the 

Of the hage mirvor, experts of the 
Corning, NV. las works have prepared 
mold sevenicen feet in diameter aod 
Studded with a cuioas pattern of projec 
ing knobs. A csindrical projection at the 
center wil leave bole for. optical pur 
poses. The surrounding knoby will pro- 
Ghceptierm of renege of te 


WHIRLING NEON LIGHTS 
HELP FLYERS IN FOG 


By ixseerixe two con fight tubes in 
the ends of a small wind-drv lle, 
Anew type of fox-penetrating fight has 
been ereated for use on planes. Miniatures 
been installed in the 

‘on transport planes 
are now being. tested. When two 
ch, a red or green light is 

By using a cone on the 
ht may be projected 


round a shaft of 
to guide pilots in a fog, 
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By 
FRANK FLOWERS 


Conditions Under Which 
Feathered Pets Will Thrive 
Are Described by Expert 


EEP jn the heart of India, run 
ners search the forests for 
Spice Finches, that their mod- 
est colors may grace American 


Aviaries, On the fringe of 
‘another distant forest, Australia’s national 
bird, the kookaburra or laughing jackass, 
tries vainly to evade the net of his would: 
be captor, little thinking that one day he 
will mock an American owner, The tou- 
can projects his jutting proboscis and 
scolds unwanted visitors in his South 
American home. In China the man-made 
Society Finch, which knows no wild an- 
cestors, struts and chirps as he rears 
‘numerous far 

From the grassy plains and forests of 
tropical regions, many rare and beautiful 
birds have been delivered to American 
homes, During the Inst few years home 
breeding of these feathered beauties, many 
‘of them comparatively unknown a decade 
‘ago, has attained the proportions of big 
business, ‘These little creatures. thrive 
happily in captivity, living to an age which 
their wild cousins cannot attain while 
hattling the forces of natur 


1m these tay ben 
‘he 


‘These strangers may be reared easly 
by the amateur bird fancier. — Generally 
the rules applying to one variety are suit- 
able for any other. Whet 

fest_runs to exotic unknowns 
parrot, finch. or canary types, you will 
find them easy to breed and raise pro- 
vided you observe a few simple suggest 
jons and keep them warm, clean, and 
properly: fed. 

You may choose from 2 wide range of 
color combinations and varieties. There 
fare more than 200 types of finches alone 
Possibly 2 parrotiype bind interests you, 


2 e =a 
a} : 


i for teeding bitte 
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leds may be shipped long distances with perfect anlety 
ones and tacit es 


l ropical Birds| 
AT HOME FOR FUN 
AND MONEY 


‘Thele food a 


ible cupe are hed” with water each i 


Though the originals reached Ameri 
shores from ‘Australia, the Shell Ps 
keet, known also as the love bird, is by all 
‘odds the most popular today. ‘The par- 
rakeet’s engaging mannerisms, hardiness, 
and free-mating propensities make it an 
ideal subject for breeding, 

¢ Mexican ted cardinal, kookaburra, 
and the toucan may object to entering 
captivity. yet, like all birds, they soon 
settle down to domestic felicity and in 
due course will reward their owner by 
bringing young into the world. The koo- 
kaburra is very rare in this country. 1 
know of only one pair, These are hardy 
youngsters which recently reached our 
Shores in good health after the long voy- 
age from their native land, 

1 have known many “queer birds’— 
but none stranger than the toucan, whose 
long beak looks as though it would pull 
him off balance without warning. He gets 
along nicely. however, both afoot and on 
the wing: and with proper feeding and 
care will make life interesting for his 

Like 
ing private 
known so fong that people think of them 
as native to this country. For aver a half- 
century the Shell Parrakeet has been on 
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of the most i birds for cage and 
aviary. This variety probably outnumbers 
all others of the parrot family. 

Every owner wants his bird 
‘multiply, To insure this select unt 
stock. You will find it pays to obtain the 
finest’ available. Otherwise the second 
a a 
scrawny types, unlow L 

Success with your birds depends largely 
‘on proper and sanitary surroundings. You 
must decide whether an out-of-door avi- 
ary or an indoor cage will be used. Fortu- 
nately it is wholly unnecessary to invest 
a large sum in expensive equipment for 
either type of home, whether you are 
planning the domicile of a single pair of 
canaries or two score parrakeets. You will 
derive your pleasure in planning and 

ling your own breeding cage or aviary 


‘est om the ower 
the 


are carefully 
andied while youre 


and in tending your little flock once it 
_Hame-biltaviares are, surprisingly 
inexpensive. For the small, 
i aviary, frst make a base by nail 
ing onto two timbers measuring one and 
three-fourth inches by three-fourths inch 
a three-ply veneer board eighteen inches 
bby twenty-four inches. Then complete 
the frame of the bowlike structure to fit 
‘overall specifications of twenty-four inches 
in height by a width of twenty-four inches 
and a depth of eighteen inches. Cover 
‘each side with one-half inch-square mesh- 
‘wire fabric. painted green for better visi 
bility, Nail a piece three-fourths inch 
three-fourths inch in front over the pan, 
to which the wire fabric is securely nailed 
above the pan. For a door, cut an open~ 
ing three inches by four inches in’ the 
fabric in the exact center of the front, 
hhanging a piece of wire fabric four inches 
by five inches over the opening 30 as to 
swing outward. The pan, of galvanized 
Sheeting, should fit the floor of the cage. 
The outdoor aviary may be 
varied in architecture and yet pre- 
sent the essential features. Such 
fan aviary will protect the birds 
adequately against cold weather. 
‘An aviary large enough for fifteen 
pairs of finches or ten pairs of 
arrakeets consists of 3 sloping- 
roofed house and fight, fourteen 
feet long. six feet wide. and seven 
fet a 1c should Have 9 
dow, with a flight entrance cut 
over the door leading tothe 
screened section, The fight pen 


‘ienbing "them 


1 4 bird suffers broken leg i will generally heal eapidly if guile 


fre cut the proper length and aed as splints toh 
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the bones in place 


is eight feet long, In sections visited by 
heavy snows, the roof should be pitched 
to an angle of forty-five degrees. 

Solid roof should extend three feet 
from the house out over the screened 
section to protect the flight entrance 
against rain and snow. No other formal 
instructions need be followed other than 
to build the outer part of light materials 
and small-meshed screen, to extend about 

is 5 Fy of 
this size is ideal for any small birds, but 
it is best not to mix varieties for safety 
in breeding. By running a partition length- 
wise through the center, thus making two 
compariments, you may easly divide the 
varieties, 

een shrubs, when planted in the 

flight. make the’ aviary more attractive. 
The birds appreciate it. Whenever pos- 
sible, use rustic boughs for perches. in- 
stead of milled tuber, as they are more 
‘omamental and make the birds feel more 
fat home, Always hang the nest boxes 
the enclosed section, 

Close the birds up at night in both 
sioner and winter sexy cis baer 
them if they are left in the open fight, 
Keep the ground covered with clean dirt 
or sand to avoid disease, You may keep 
the feed hopper on a shelf under the win- 
dow in the enclosed part so the birds will 
have plenty of light on their seed, 

‘You need not build a formal aviary, 
however. Many people of my acquaint- 
ance use spare rooms and screen porches 
by placing wie netting over, the windows 
and sand on the floor, Other suitable 
places are the attics of houses or barn 
and the flat roof of an apartment house, 

If possible. arrange some means. of 
watching your birds, unobserved, at play, 
In our bird sanctuary at Reseda, Calif, 1 
can observe most of our 10,000 beauties 
‘ihrouch dual peep holes in the walls of 
the breeding aviaries. Each pair of peep~ 

cers is shielded by a metal flange, which. 

fives them the appearance of the old- 
bio serptcon, One doen't 
birds. 


MYSTERIOUS 
SEA MONSTER 
FOUND DEAD 


Cast up dead on the 
shore near Cherbourg, 
France, a strange sea 
animal with a head like 
a camel, a long neck, 
two shoulder fins, and 

ided 


aa split tail has pre 
a puzzle for scie 
Its length of twenty: 
five feet entitles it to 
bbe described as a, sea 
‘monster. while its shape 
resembles that of no 
known species, The ear 
cass was mutilated by 
waves and sea birds soon after bei 
‘washed ashore, Fortunately, the first 
als at the scene obtained photograp! 
may aid scientists in classifying the new 
monster which is now being dissected, 


RENEWABLE CLEANING 
STRIP IN NEW TOOL 


Use for dry-cleaning suede shoes, or 
for sanding wood surfaces, is a new tool 
that uses a renewable strip of abrasive, 
"The strip is fed from a central roll around 
the circumference of the block, and i 
clamped at the ends for use, Wher 
worn anew strip is pulled into place. 


AN 


x 


aim 


light, was exhibited recently in Chicago. 
Draperies at the foot of the bed conceal 
4 lamp producing black light. Its rays are 
Focused upon a sensitive electric eye. 
When the baby is lifted, a bell rings. 


Plied by bydrealic Jock wichest dome 


A. xixe-by-four- 
teen-foot test wall, 
complete with door 
and window, embody- 


houses and schools, 
hhas just undergone 
successful trials at 
the California Insti- 
tute of ‘Technology. 


The teal section, em- 
playing & diagonal lat. 
tice-work of steel 
electrically welded to 
42 framework of steel 
water pipe set in con- 
crete, was declared 
Virtually "undamaged 
‘when a hydraulic jack 
applied the sever- 
fest shocks ever given 


a full-sized wall pane! 
of any material. The 
new system is said to 


be economical 
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TAILLESS FLIVVER PLANE HAS PUSHER PROPELLER 


Svecessrut in its first fying tests, a 
tailless plane, to be manufactured at a 
price within ‘the reach of any_ aviation 
Enthusiast, has been designed by. Waldo 
D. Waterman, former airmail pilot and 
veteran airman of Santa Moniea, Calif 
‘The odd machine seats two persons and 
is said to have flown at more than 100 
miles an hour. The power plant is a light- 
Weight radial motor of air-cooled type, 
Operating a pusher propeller at the rear 
(of the craft between the V-shaped wings. 


Fag 


ew tallest, pusher-propeller type uring 
Peet tight "Te ie tad to attain 


Usauey associated 
with caves of 
sz, stlaetites are ow 
forming ina subway 4 
tunnel in London, Er V4 


built in 1890, and 


SOAP-BUBBLE GLASS IN 
ULTRA-VIOLET BULB 
‘Twover ultraviolet light will not pene- 

trate ordinary window “glass, it passes 

with case through the window. of lass 

‘only two ten: 

ina new lamp bulb for home use de- 

signed by Westinghouse ongincers 

shown above, Thin as a soap bubble 1 


° 
tnt that become one- 
er each year forming 
Weauiltl “Stalactites. 


rounding support of standard glass, 


NEW CONSTRUCTION SET HAS MANY USES 


Axy youngster can make 
his own parts for. con- 
structing miniature, build 
ings railways and derricks. 
with a constriction set just 
placed on the market. Flat 
Kec! strips serve as the 
material. "These are’ cut, 
punched. with holes, of 
Fent into’ a. variety of 
shapes by a versalile com- 
RIBBED RUBBER GLOVES — {i2*uar,ioeiupeliel with 
HOLD DISHES SECURELY — cits and threads bots, 
wire, or axles. According 
Hovsewives who wear rubber gloves to the maker, a boy may 
while washing dishes may now oblain a thus assemble an” unin 
new style with non-skid fingertips. Rowgh- ited variety of models 
Surfaced rubber gives 1” firm grip on along his own plans. with: 
lasses or dishes, as shown in the illus. out being cramped by the 
{ration above, reducing the danger that limitations of ready-made 
they will sip from the band, parts of buildings 
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Slanted Oil Wells 


‘The laree-tothed circle ithe photo above isthe rotary table 
ther ing motion to the bit 
ie defected tight from the stat 


that 


By uhing this tables the wel 


By Sterling Gleason 


LANTED oil wells are the 
t sensation of the oil 


industry. Drilled by ex: 
ts Who use special tools 
and secret methods to send the bit bur. 


rowing into the ground at strange 
toey tee nce eomaig ene apetes? 
tions, They are being used to harness wild 
Welle that ‘cannot ‘be controlled from 
above; to tum the bit aside when tools 
have become stuck in the hole, and to tap 
subterranean pools lying beneath 

lakes or inaccessible peaks. In the hands 
of scheming drillers, they have even been 
used secretly to cross property lines and 
filch state-owned oil lying beneath the 
floor of the ocean. 

‘Only a handful of men in the world 
have the strange power to make a bit, 
rotating a mile below ground at the end 
of a steel drillpipe, snake its way in a 
curve or around a dog-leg angle, to reach 
‘a desired objective. Their wizardry is 
‘made possible by the use of new scien- 
tific eyes that see what the bit is doing 
‘and telegraph the information to the sur- 
face; by universa-oined bits that fel 
their way around cures, by robots that 
automatically control weight on the bit 
wa Golleotes teh, Naso 
straight or making it worm iis way off on 
new slant. Acid-flled bottles plunge 
downward to sound the depths of tilted 
holes. Automatic cameras, controlled by 


40 


of the State Railroad 
‘Commission, 


gyroscopes, travel into 
the depths of wells, 
‘snapping pictures and 
‘charting the well as they 
£0 toward the bottom. 

Brilliant work by a 


A spectacular wild well 
‘was spouting oil, gas, and 
water with volcanic fury 


rom a huge crater more 

than a hundred “feet 

actos Altar No, 

giant of the 

Conroe tal in Tero, 
was. out of control, 

"The trouble began 


the ibe, ‘erupt 
oa. to ow a. fumel- 
‘hole around the 
asing. A torrent of 
Tut and water followed. 
Before oil men could get 
to the runaway well, they saw the whole 
derrick, with hs Christmas tree of pipe 
fittings and valves, vanish into a caul 
‘of mud, water, and oil, 

‘Crews dragged the crater with wire lines 
but could not reach the valves. Mean- 
while the hole had widened into a seeth- 

‘eater more than 150 feet in diameter. 
at the rate of seven thousand barrels 
a day overflowed to form a huge, oil- 
topped lake nearly fif- 
teen acres in area and 
still spreading. 

‘Major oil compa- 
nies who owned 
rounding properties 
‘were alarmed. Their 
own wells, beaned 
down to a small pro- 
‘duction under order 


are 
Sans 
‘share by the runaway 
repos 
Soros 
caping into the air, 


Je circle, camera that 
seats recorde afm show: 
[ig the inclination of well 


being du 
‘Sock shat ia set at bottom 
ct wel te defect bie Lett 
Suldteeched Soetie that 
Shows slant of the well 


Strange Tools Revolutionize Drilling 
and Open Way to Development of Fields 
Under Mountains or Beneath Sea’s Floor 


Jeum Company invited other operators 
to join them in a desperate attempt. to 
check the wild well, For $300,000, they 
bought the lease, crater and all. The dril- 
ers could have all the oil they could sal- 
vvage until the well was brought under 
control. Already they had skimmed more 
than a million dollars’ worth from the 
surface of the pond, 

‘What to do with this valuable elephant? 
‘Company experts had no feasible scheme, 
From Long Beach, Calif, they summi 
ed H. John Eastman, ditectional drilling 
‘experi, who proposed a daring plan, He 
would’ start a new well near the crater, 
and by the use of mechanical deflectors, 
would throw it within a 100-foot circle 
drawn around the bottom of the runaway 
wel, Then mud or water could be pumped 
in to choke the gas pressure and shut off 
the flow of oll, 

Te seemed a wild 
venture, but it was 
the only hope. The 
Humble Company 
placed an expert 
crew of drillers at 


MEASURING 
THE SLANT | 
OF A WELL 
AS IT IS 
DRILLED 


‘Rips. whips 
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Work New Marvels 


FIRE 
SHIELD. 


RELIEF WELL 
PLACED 400 FEET 


FROM WILD WELL 


PUMPING TRUCKS 
FORCE MUD AND 
HIGH-PRESSURE WATER 
DOWN RELIEF WELL 


WATER FROM RELIEF 
WELL REPLACES O1L 
AND CHOKES OFF 
‘OAS. PRESSURE 


How Stanting Hells 
DRILL DEFLECTED are Drilled 
AT ig60 FET), ott 
Bits ‘STEP 


+-casinc —+| 


JOINTED DAIL 


Sir ceaves 
WELLAT 
nEW ANGLE 
ont 
DerurcteD 
REAMER 
Exsine ENLARGES 
Wore 
goo reer 
f[— DEFLECTING. 
Toor cHamees 
DiaecTiOn 
WATER PUMPED ‘OF ORI 
wo Wit WELL 
c PROM RELIE 
wee pain — . 


CEMENT SEALS. 
CASING AND ANCHORS 
DEFLECTING TOOL 


DIRECTIONAL 
DRILLING. 
ALLOWS SEVERAL 
WELLS TO BE 
DRILLED FRom 
SAME. 
LOCATION 


NEW TOOLS USED IN SLANTING WELLS. In center above is whipstock, ctaway t2 
‘how how Wt defects bit At is right ta the universal jain used follow bale on new slant. 
‘Above fa tltingturneabie that ean be set at any angle. Upper lle, well that stopped runaway 
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Eastman’s disposal with orders to follow 
his instructions, 

In the toolhouse of Alexander No. 1, 
he found the record of an old acid-botde 
survey, made when the well was being 
drilled; “The hole was almost perfectly 
vertical. With tbe aid of simple geometry, 
Eastman sketched a plan. He would sink 
a straight hole part way, then drift side= 

tersecting the oi forma 
‘wild well 
‘Four hundred ‘feet™ from the crater 
Eastman started his relief well, To guard 
against fire, a huge, sheet-iron shied was 
tulle “between the’ well and’ the crater, 
Foam generators were set up on all sides, 
with nozses trained ‘upon the crater. 

‘When the drill reached the depth of 
1,960 feet, it was pulled up, and down into 
the hole went another instrument, Below 
ts cutting teeth was attached a piece of 
Pipe cut diagonally along its length, on a 
slant, Drillers carefully: lowered it until 
it fitted the bottom of the hole. Then the 
bic was set inmotion, Following’ the 
slanting. surface of the beveled pipe, it 
was deilected, starting a new hole at’ an 

le toward the runaway well 
Twenty feet more, and the’ deflecting 
tool was removed. Tito the hole went 
single-shot surveying instrument of East= 
it hit bottom, a 
within the instrument 
clicked, photographing. the position of a 
fsompass needle and a spiri-level bubble, 
‘Twenty minutes later, Eastman was rea 
ing the position of ‘the hole from” thi 
record. It checked exactly with his plan. 

‘Into the hole now went a universal- 
jointed bit, which readily followed the 
fnew slant” that had been established 
Every 100 feet, ‘another survey. was 
made, to be sure’ the bit was drifting in 
the right direction. 

Dexterous control brought the hole 
slong a curve to the depth of 4800 feet, 
where the required deft was ‘obtained, 
Again Eastman caused the bit to swerve 
like a live thing, plunging straight’ down 
to 5,135 feet. Here, at last, it struck the 
oil formation, 

‘The drill was pulled up, casing set in 
place, and a battery of powerful pumps 
Fegan to force water down under tre- 
mendous pressure. For a time the well 


yy, and the fluid began to 
into the ground, It had broken 
its way into the subterranean cavern 
‘whence oil had been removed by the wild 
well that was still active. 

Within a few hours, the flood of oil 
ceased from "the crater, East- 
‘man's relief well had done its work. 

‘The, crater could now be drained, the 
lost Christmas tree raised, and the’ well 


to drill oil wells straighter. Wells used to 
wander far from (Continued on page 117) 
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STRANGE 


PLANTS 
you can see 


In Microscope 


1m circle, Mghly 


when stained. At higher pow 


‘Vaal bacteria wit Become 


2 


: 


roses. or 
chrysanthe- 
mums gives 
no greater. thrill than 
that experienced by 
the amateur micro- 
scopist who establish 
esa micro garden. 
‘This wonderland is 3 
covered dish; the 
isa specially pre- 
pared gelatin or agar, 
and the seeds are 
tiny bits of living 
dust that are floating 
in the alr of your home, in theaters, and 
Imost everywhere. It costs but a’ few 
lish ‘several dust gardens. 
A petri dish is ideal for your garden, 
but you can use a saucer or other shal- 
ish covered with a plate of glass, 
ish and cover must be sterilized 
re planting. You can do this by 
them i a cold oven, raising the 
eradually to a point where 
will be scorched, and keeping 
half-hour; oF you can steam 
n a kitchen cooker for two or three 
hours. The idea is to Kill all of the little 
may be adhering to the dish 
Vhen. the process is com- 
the dish and cover, and let 
Then you are ready to add 
1 soll 
consisting of nutrient agar or 
in, can be purchased ready-made at 


the dish, diluted, 
i water. However, you will 
simple matter to make your own 
‘obtained material. 
Obtain a quarter-pound of beefsteak 
and chop it into small pieces. Pour a 
cup of cold water over it, and bring 
slowly to a boil. Cook for about fifteen 


minutes, Add about one-fifth teaspoon- 
ful of baking soda (sodium bicarbonate) 
to the broth, 

You can use either granulated gelatin 
oor agar, a seaweed preparation, to give 


body to the soil. Place three tablespoon 
fuls of either the gelatin or agar in a cup 
and moisten with water. Then add this 
to the beef broth and boil for several 
minutes, until all of the gelatin or agar is 
dissolved, Remove the mixture from 
the fire and filter it, through absorbent 
cotton oF several thicknesses of wet flan- 
rel o other cloth. Pour into a pint, milk 
bottle or similar container, previously 
heated to prevent breakage, Cork the 
bottle with a wad of cotton, 

Although it is not likely that there will 
be many living microscopic seeds in the 
soil, it is best to make sure there are 
none. To do this place the bottle of 
nutrient gelatin or agar after cooling for 
a day, ina pan of cold. water, 
enough water to come within an. 
the top, and bring to a ce 
boiling ‘for thirty minutes. A pi 
cloth beneath the bottle is recommended, 
to keep the glass from direct contact 
‘with the bottom of the water container. 

When the soil has cooled to a. point 
where the container can be held in the 
fingers, lift the cover from one of the 
sterilized dishes, remove the cotton cork 
from the bottle, and quickly pour into 
the dish enough of the mixture to form a 
thin layer. Let it harden. Your micro 
garden now is ready for planting. 

This planting process consists, merely 
placing the dish in_a room and letting 
it remain uncovered for fiftcen to thirty 
minutes. If the room has been swept 
with a broom a few minutes before the 
dish is exposed, you need leave the cover 
off for only two or three minutes. Tt is 
interesting to take a dish to a theater 
and uncover it for several minutes, and 
later determine what kinds of living 
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things found in the playhouse atmosphere 

Set the freshly planted rden ina warm 
place, "A day liter, you ought to. detect, 
Be more spots rade up, of regular 
fments, Theve are molds” Another day, 
and you will find several_small shiny 
specks on" the soll surface. Some are 
orange, some yellow, others white, and 

haps slots are ivory” colored. 
Afpese are colonies of bacteria. Each shin 
spot started from  sogle germ that fell 
ton the soil frm the tmoaphere wile 
the cover was of, You woul have eo: 
Eountereddificulty nding and examining 
that ‘single germ even with a high-poweret 
microscopes But because the orignal sed 
found the’ soll of your micro exten 
nourishing and the tesiperataresufiienthy 
tearm ie sarted. growing. Soon it had 
divided into two separate microbes. Thea 
tach of these hod divided to form four 
‘Then there were eight, sixteen, thity-tvo, 
find 0 on unl the colony came Tange 
Cawagh Yor you to sem ite of the 
feat nummer tha di 


VEN if you had no microscope, you 
‘would find the micro-garden interest- 
ing. By planting gardens. under various 
conditions, you can determine with fair 
‘accuracy just how germ-laden the atmos- 
phere is, You can prove that the house 
hold broom is one of the least efficient of 
cleaning implements because it stirs up 
dust plants and causes them to fy about 
in the air and settle on food and dishes 
It becomes obvious why food should be 
covered when left on the table. You can 
demonstrate that the dust stirred up by 
a broom requires two hours or s0 to set~ 
Ue, so that dusting of furniture should 
be delayed as long as possible after sweep- 
fing; and that a dampened broom or dust 
cloth is less offending than a dry one. 
"These microscopic plants generally are 
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harmless. under nor- 
mal conditions. You 
inhale” bacteria and 
mold spores with 
every breath, and 
think nothing Of it 
However, you may 
capture an occasional 
disease germ in your 
micro garden, | For 
that reason, you must 
exercise cafe jn han- 
dling the colonies, Do 
not touch them with 
your fingers. When 
‘you are through with 
face he garoen 

ice the garden, 
slides, cover glasses 
instruments, and. 
whatever else came in contact with the 
bacteria, in water and boil for at least 
two hours, ‘The water should ‘contain 
Sabin sed, about tahenponfal fo Us 
al is’ process kills the plants a 
renders harmless those which already were 
‘ot that way. 

Perhaps you have thought it would be 
usless for you to try to see bacteria with 
your microscope. Sach a thing. however, 
is entirely possible and easy. if you have 
an instrument that magnifies 300 to $00 
diameters, as many amateur microscopes 
flo, Some of the round, shiny, yellow plant 
beds in your micro garden probably are 
composed of hacteria which €o by the 
‘musical name of Sarcina lutea. ‘These mi 
crocranons lk for al the ord Het 
tiny, cube-shaped Christmas packages t 
with string. That is because, in reproduc- 
ing, they divide in three dimensions and 
the individuals hang together in groups. 

‘One way of observing S. lutea is to ar- 
range a hanging drop. With the point of 
a dissecting needle, remove a speck of the 


RING 


in fnding. the pow 
your “misconcope't 


‘material that composes one of the yellow- 
ish spots in your dust garden and mix it 
‘with a drop of water previously placed on 
clean cover glass. Invert this cover gl 
lover a slide that has a fairly thick ring of 
flass or other material cemented to. it, 
‘The cover glass should rest on the ring, 
so that the drop of bacteria-liden water 
hhangs down in the little well formed by 
the ring. You now can focus your Jens on 
a thin Tayer of the water, where it adheres 
{othe cover glass, 

‘Another way of observing the bacteria 
4s to siain and mount them. Clean a slide 
and cover glass with soap and water and 
ddry with an old linen handkerchief. Then 
pass the glass pieces several times through 
an alcohol or gas flame to remove all 
traces. of grease. Do not hold the cover 
lass in the flame long enough to warp it, 
Put a drop of water on the cover glass of 
the slide and stir in, with the needle, some 
‘of the bacteria mass. Do not add (00 large 
a speck of the organisms. Dry the speci- 
ed on page 104) 
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STAR MOVEMENTS SHOWN 
IN TINY PLANETARIUM 


Tyvextep hy a German school teacher, 
a miniature planetarium designed for use 
in high schools and colleges is said to re- 
veal the movements of celestial objects 
as clearly as the large models. Stars and 
planets are shown as black spots. against 
8 white background on the interior of 3 
hemispherical tent fif- 


SHIP HITS WHALE AS CAMERA SNAPS 


Raney does a collision between a ship gers aboard the New York-bound liner 
and a whale occur but more rarely still is President Taft thought the ship had hit a 
« photographer on band to snap as strik- rock when the whale was struck, at_a spot 
ing a picture of such an accident as the re- about 1,000 miles northwest of Balboa 
markable view reproduced above, Passen- The stunned whale remained afloat 


CALIFORNIAN RUNS HIS CAR WITH DIESEL OIL 
Ne need 10 
stoop with thie 


GRASS CUTTER LOOKS 
LIKE A GOLF CLUB 


Resewotixe a golf club, a long-handled 
cutter for trimming grass and mowing 
down weeds has just been placed on the 
market, It is said to be more efficent 
than af ordinary sickle and saves kneel- 
ing dawn to cut the weeds 


THREE-FOOT TOW BOAT 
PULLS 26-FOOT PUNT 


To pestoxstaare the power of 
of a Liverpool steam tow boat, its Brit 
fhilder attached the tiny ‘vessel 10.1 
twenty-sirfoot punt. With two. persons 
Sboard, the punt was towed a the sur- 
rising speed of four miles an hour. The 
inane tug i thee feet Tong and 
wie Shae asia Be salle hit fitted with a steam engine that develops 
FRE Ceetain tee seston in A guncaer Macapewke phases oe lala a ‘one-fourth horsepower, 
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Plane’ s Wings i ata Thirteen Tons of Sand 


tured the fuselage upside down, the the weights were removed, sat- 
wings were attached and loaded with sacks isfactorily demonstrating their 
‘weighing thirteen tons, while additional tremendous strength. Big crane turned plane wrer for we 


NICOTINE GIVES SMOKING ITS KICK 


Prope enjoy’ smoking 
heeause of the nicotine in 
tobacco, This is a fact just 
announced by Yale Ui 

ve iologists. The 


PENDULUM LEVEL MAKES 
ANGLE READINGS EASY 


Reaprses impossible 
inary design are said to be given, i 
stantly by a pendulum level invented by 
Californian, and illustrated above. Ite 
ravity dial shows at once the angle oF 
Slope of machine parts, plumbing, roads, 
or airplane rigging. One side. of the 
ial” gives degrees, andthe other the 
Slope’ in inches per foot. Angles ean be 
read with the level upside down, 


ase a little of the sugar 
normally stored up in the 
body for muscle fuel, Pho- 
tograph shows how 

tine absorbed by a smoker 


Movie Actor Works at Hobby on Lot 


USLIKE most amateur craftsmen, Charley Grape- 
win, veleran stage actor who entered the movies 
towo years ago, takes his hobby to work with him. 
To while away the waiting time between camera 
shots on the set, Grapewin found it, possible to 
‘carry on his favorite pastime of making decora- 
tive inlays for furniture, with the aid of a kit con- 
taining thin strips of wood, a penknife, and a bot- 
tle of lve. Supplementing in this way the time he 
‘can spare for the workshop in his own garage, the 
actor has filled his home and office with unusual 
inlaid objects. Chairs, tables, a desk for his of- 
fice, and numerous cigarette boxes are among the 
pieces he has decorated. One of his most rema 

feats of handiwork is a card table containing 
inlaid pieces, created in only four days on 
movie lot. 
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Machine Explains Business 


To peaoxstrare the forces that bring about 
prosperity or depression, Dr. H. C. Dickinson, 
erity changer are due engineer connected with the U.S. Bureau of 
‘onfleting’ economic forces Standards, has devised a curious machine that 

NON-PRopucTivE he calls an “economstrator.” With its aid, he 


Dr. H.C, Dickinion, U. 

is of Standards cnet 
‘demonstrates bie ms 
that shows hew pros 


Reta diclires the care commen of patton’ ise 
Soo fal con Sreplained pepicaly. Two Gry 

ca eet ; ay. 
SEALE OF Y Sec eevee cheats leed Beeld roe 


glass tubes, representing channels through 
iy nll" a 
‘at various significant points, the pivoted plat- 
form tilts, and the ing liquid shows just 
Pe aby aped 


—— 


POCKET SCALE SHOWS PITCH OF ROOF 


Destexen for architects, build- 
f ers, and. roofing contractors, a 

. § new pocket scale reveals at a 
glance the roof pitch of any 
Structure and other information 
Useful in estimating and construc- 
tion. When the folding celluloid 
arms are aligned with the gable 
ofa house or with a drawing or 


Inches per foot run, A printed 
table shows the corresponding 
roof area, the required length of 
rafter, and the heel and plumb 
cut, which may be marked di- 
recily upon the rafter by using 
the seale as a protractor. 


.TINY GAS ENGINE MOVES FREIGHT CARS SCALE-MODEL VIOLINS 


Wart the aid of a tiny motor pusher power gasoline motor runs the single drive 
developed in Germany, 2 single worker wheel of this device, which rider along _ SMALLEST IN WORLD 
tan rola freight car to any desired spot. the rail‘on its raber ire as ilutrated To skilled violin makers of Pasudena, 
n't ailing sparing the expense of operat: below, pushing the car ahead of Itc The Calif, participated recently in an unusual 
Inga shunting locomotive. A pusher can als. cross rail Contest to sce which could produce, the 
smallest and most nearly perfect mir 
{ure instrument, One of the friendly 1 
vali. Fassauer Perron, labored for 
Tmonihs. His product wat a tiny carved 
‘olin of seated 

Tourthe inches long, wei 
thiry-second of am ounce and comple 
‘rth ebony eytoard and miniature sng 
Bail pegs The other. Emmons C. Sol 
ion, took, 2 month Tonger to complete a 
Seale model one and a half inches lng, 
wrth maple back and neck, sprace (op, 
and ebony trimming, fashioning the strings 
of horshat. 


PESTS WASTE BILLIONS 


‘Tate annual board bill of American in- 
sects is two billion dollars. ‘This figure, 
according to experts of the U. S. Depart: 
ment of Agriculture, represents the value 
‘of produce eaten ‘or destroyed every 
twelve months by insect pests in Ameri- 
can farms and orchards. 
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= eee 
_ dD 
SECURELY pivoted to j 
op ies tla SOE 
Of looping the Lacroscope,” a new 
of speciat ‘instrument, no longer 
case, can amplify faint sounds 
.000 times. According to the in- 
ator, the sound made by tearing apart 
two postage stamps, if amplied in this 
ritio, could be heard more than. 350,000 
miles ayay. The instrument will detect 
the boring of worms in dock piling or 
reveal the sounds of human joints to aid 
medical diagnosis. 


microscope In use to ampilfy sick of 


to warn delves when lights mutt be ttned om 


FREIGHT CARS ANCHOR TILTING TANK 


Faeior cars, serving as anchors for 
a large tallow storage tank, recently pre- 
vented a costly upset at an eastern plant. 
When the tank 


WORLD'S STRANGE 
DICTIONARY HAS 
OVER 100 VOLUMES 


Wr its hundredth volume 
just finished, in. handwritten 
form, the world's strangest dic- 
tionary is sill progressing to- 
veard completion, ‘This monu- 
mental work will be the first 
Systematic dictionary of Eayptian hiero- 
students of Egyptology have 

re than forty: years under 
the direction of Prot. Hermann’ Grapow 
noted German expert, to prepare it. Its 


pages will permit a speedy translation of 
the ancient inscriptions found on tombs 
and pyramids. Indexing labels on the vol 
lumes present a curious appearance, since 
pictorial characters must be used, 


CLOCKS WARN MOTORISTS 
TO TURN ON HEADLIGHTS 


So THat motorists will have no excuse 
for delaying, past the proper time, the 
lighting of their head lamps, special clock- 
dial signs are being installed at intervals 
along country roads in England. The signs 
bear the legend, “Lighting-Up Time To- 
night,” and the clock ands are adjusted 
daily to show at just what minute the 
legal period of grace after sundown ends 


into the position shown and kept the track 
from shifting until the tank could be 
‘emptied and its foundations repaired, 


was filled for the 
first time, it tilted 
sideway's on imper- 
fect foundations. 
To save it from 
toppling, workmen 
threw tp. timber 
braces set against 
a nearby railway 
track, Meanwhile 
two heavy freight 
ars were rushed 
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COLORED LIGHTS FLASH 
WHILE RADIO Is ON 


‘To avo to the enjoyment of a musical 
selection heard on the radio, a Brooklyn, 
N.Y, inventor has designed & loudspeaker 
atiaciiment that flashes a succession of 
colored lights during the program. Four 
‘miniature colored bulbs are mounted ine 
side the cone, and are lit in turn by a ro- 
{ating switch’ driven by an electric clock. 


” 


Simple Stunts with Balls and Shadows Show 


Hest, 
‘eit the mb 
‘ot them 


Tnvercepted within the penumbes 


IT were not for a strange co- 

incidence, nobody on earth would 
ever have seen a total eclipse 
of the sun! 

This famous and awesome phenomenon, 
the blotting out of the entire sun in full 
daylight, is due solely to the accidental 
fact that the sun is 400 times broader 
than the moon, and about 400 times far~ 
ther away. These facts make possible a 
total eclipse of the sun, 

Because of the remarkable coincidence 
of ‘size and distance, the sun and moon 
fill the same angle at the ob- 
server's eye; or, in other words, 
they appear to be the same 
size to one on the earth. 

“The moon is roughly 2,000 
miles in diameter; the sun is 
approximately 400 times. as 
wide, or over 800,000 miles. 
‘The’ moon is about 240,000 
miles from the earth, If the 
‘sun were exactly 400 
times farther, it would 
‘be about 96,000,000 
miles. As a matter of 
fact it is around 93,- 
(000,000 miles. 


PENUMBRA 


30 


Goring am eclipge covers s much wider aren en earth 


HOW THE 


ARE 


1 clipsed 


What a surprising coincidence of 
distances and sizes, causing the sun 
and moon to occupy the same angle 
in the eye of an observer on earth! 

Ina previous article we found that 
if a one-half-inch division on our 
bow-rule was held fifty-seven times 
its length (twenty-eight and one-half 
inches) away from the eye, the one= 
half inch occupied an angle of one degree. 
(P.S. M,, June, '33, p. 42), Accordingly, 
a one-fourth-inch division on the rule 
‘would represent the one-half-degree angle 
‘occupied by the sun or moon, 

Here is a simple experiment you can 
try which will give you a better idea 
than an ordinary diagram could of why 
the sun and moon occupy the same angle 
at the observer's eye, 

Put a one-fourth-inch green pea on a 
toothpick, and insert the other end of the 
toothpick in a little hole near the end of 
a dowel rod. The rod is twenty-eight and 
‘oneshalf inches long. This will allow you 
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you look past the pea on the 
ioothpick, ‘The guarter-ineh pea 
will then be 114 times its diameter 
tway from the eye, and occupy 
an angle of hall 2 degree at the 
just as the moon does. 
Ti you want to prove i, look at 
the soon with this piece of ap- 
paras some night You wil Sd 
at. the pea. jus eclipees 
moon When you get them exactly 
inline with your eye 
Ow for the rest Of the experi 
Hf the unre pen 08 
Tepretents the moon (2, 
in diameter) and the 
eight and. one-half inch 
Alowel rod represents the distance 
from an observer on the earth to 
the moan, (240,000 miles) how far 
ay must you place your sun in 
to have it occupy the same 
angle at your eye as the pea does? 
‘And bow large will the sun be? 
"The answers are given. when 


you mul- 


tiply the pea’s distance (twenty-eight and 


eter (one-fourth inch) also by 400. The 
sun will be 100. inches in diameter or 
eight feet four inches. The distance at 

ch a stick eight feet four inches high 


twenty-eight and one-balf inches from the 
eye) is 950 feet, or about two tenths of 


PERINEON 


sHavows 
SHORTER 
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SHADOWS 
LONGER, 
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a mile, If you want to try the 
ment, get a friend to take the stick 
‘ear, Tun off two tenths on the speedom- 
‘eter, and then hold the stick vertically 
fon the road while you “eclipse” the stick 
with the pea which is resting on your 
eight-foot stick. 

"This experiment also enables you to 
visualize the proportions of the slender 
‘cone of shadow which the moon constant- 


WHEN THE MooW's 
SHADOW 18 SHORTENED 


The ellie at the left repre 


{ces longer than at other tes 


LIMIT 6") 


eight and one-half inches. 
iia Sue lr 
as eatin ao 
hone 
Sort cae waaae ee ce 
Biren ee ls na 
Sad dey ie 
BE ace bah hee 
eee ee het res 


of totality, the (Continued on page 112) 
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Test Handwriting as Indication of Character 


Is vour handwriting a reliable index of your 
character and temperament? With the aid of a 
new device, known as an electric pencil, psy- 
Chologists are trying to settle this question scien- 
{ically in a laboratory at Budapest, Hungary. 
When a subject grasps the pencil and writes, a 
curve is simultaneously registered upon an auto- 
‘matic recorder. The speed of the writing is shown 
by the total length of the curve, and the height 
of each loop above a base line measures in grams 
the force used, while the number of impulses used 
in setting down a word is shown by the frequency 
with which the line is crossed, Thus the 

Vides’. precise analysis of the handw 


MECHANICAL BRICKLAYER 
SPEEDS WORK OF MASON 


Owe man can lay three times his usual 
quota of bricks in a, day, tie reported, 
‘with the aid of a machine for the purpose 
that has been introduced in England. The 
mechanical bricklayer takes the place of 
a hand trowel, serving both as a container 
and an applicator for mortar. When a 
Crank is turned, the device automaticaly 
advances, spreading a coat of mortar. 


PLAN WEATHER REPORTS 
FOR TOURING AUTOISTS 


‘Stora warnings for automobiles: mak- 
ing cross-country trips form a possibility 
for the near future. Rex Martin, assist- 
fant director of aeronautics of the Depart- 
‘ment of Commerce, recently suggested to 
radio manufacturers that sets equipped 
to receive weather reports at frequencies 
‘of between 200 and 400 kilocycles would 


CONTROL TOWER AT DAM 
RESEMBLES BATTLESHIP 


Masts, turrets, and portholes may be 
discerned’ by an imaginative eye in the odd 
structure pictured above, which from a 
distance bears a striking resemblance (0 a 
battleship. Actually it serves as the main 
control tower for the great North Sea 
dam at Ymuiden, Holland. The modernis- 
tic lines of the building contribute to the 
‘optical illusion it produces. 


MACHINE SPREADS GAS 
TO KILL GRAPE PESTS 


Lear hoppers that attack grape vines 
are being destroyed. in California vine- 
Yards with the ail of an unusual machi 
Tesembling a pair of tents on wheels. As 
the tractordriven ‘machine. crawls along 
between the rows, polsonous cyanide gas 
is blown into the tent-shaped ‘chambers, 
‘which are open at front and back, Each 
plant gets an exposure of several seconds, 
Which is suficent to kil the insect pests 
Ferched onan kate sent, the opr 
Of the machine Is pot exposed to U 
CSea:Ry easy which ts Heavier Uren ass aod 
clings to the ground. 


2 


be of value to. motorists making | 
trips, They would enable them to pic 
up the weather reports without stopping. 


‘Snes to aprend polaceous cyanide ges Ta this way destructive pesta ave easly externa 
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USE LIGHT AND SUCTION 
TO TRAP TOBACCO PEST 


SiareD like the horn of an old-fash- 
joned phonograph, an odd suction trap 
has heen developed by ‘entomologists of 
the U.S. Department of Agriculture to 
aaid in exterminating beetles that feed on 
‘cured tobacco in storage warehouses. The 
trap, they say, will catch millions of the 
cigarette beetles in a single season, at 
tracting the insects by means of a low- 
power electric lamp bulb at the mouth of 
the horn, The beetles, lured this far, are 
caught ih the power suction of a twelve: 
Inch fan, and are drawn irresistibly through 
| screen-wire trap into a glass jar. 


NEW BULLET FOR SMALL 
RIFLE CUTS CLEAN HOLE 


Srorrixe and scoring are made more 
nearly accurate by a .22-caliber cartsdge 
recently introduced ‘for indoor target 
hooting. The new cartridge, of type 
hitherto available only in larger calibers, 
produces a clean hole that appeats to have 
Been, cut, from the target wih 3 paper 
punch. The accompanying view shows 
the marked difference in design from the 
standard conical type. Part of its length 
is of reduced diameter, but the part that 
takes the rifling is long enough 10 form a 
tight seal for the powder gas, 
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KNOCK-DOWN KENNEL EASILY ASSEMBLED 


Axy dog lover may build his pet a 
home, using only a screw driver and pliers 
for tools, with a knock-down kit recently 
introduced for the purpose. All-steel ma- 
terial is provided for the ‘sides and roof 
of the kennel, which are insulated to keep 
the interior warm in winter and cool in 


(ST prone te powerful, 


FLASH LIGHT FURNISHES 
FLOOD OR SPOTLIGHT 


A riasit light that gives either a con- 
centrated beam of @ food of light is the 
invention of J. H. Rurlander, Westing- 
house Lamp Company engineer. A tiny 
cylinder ‘of translucent material is at- 
{ached to a telescopic mechanism in the 
battery case, so that it cam slide over the 
lamp bulb.” When a button projecting 
from the case is pushed forward, the cyl- 
inder intercepts direct rays between the 
bulb and reflector, producing a flood of 
light." Moving the ‘control button back 
permits the relector to function. 


ratings on dam being built in. Panama, 
ine tenes Beating werd 


‘summer. ‘The wood floor is removable 
for easy cleaning, Ventilation is provided 
for at the top of the kennel, "At the 
front is a strong eyebolt for attaching the 
dog's rope. or chain, while its name ‘may 
he painted upon a’ nameplate over the 
doorway as seen in photo above, 


GRILL WORK GUARDS 
DAM'S TURBINES 


To Keer its turbines from being 
choked by tropical weeds, the great 
Madden Dam now rising at Alha- 
jel, Panama, is being equipped 
with ‘weed traps. The odd pro- 
tuberances, resembling bay win- 
dows, are’ made up of multiple 
panels of grating that strain float- 
ing debris from the water at the 
intakes. When completed, the dam 
will augment the water supply for 
operating the locks of the Panama 
Canal, and. will also contribute 
hydroelectric power to supplement 
the present plant at Gatun Lake, 


HUNT WEED POLLEN 
MILE ABOVE EARTH 


Huxrixe weed pollen $,000 
feet in the air was part of recent 
le by Dr, E, Ly 
assistant professor of 
, University of Nebraska 
College of Medicine. His study of 
the heights to which the floating 
pollen is carried during the hay 
Fever season was conducted at 
altitudes that ranged from three to 
five thousand feet 


Pressiog 2 button gives flood light or spottie 
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WINGS TURN BICYCLE INTO A GLIDER 


Seextxc newthrils, 
a, French ley 
fxperimenting wit 
tings attached to the 
fame of his machine 
inthe hope of soaring 
aloft, By gathering speed in a downhill: 
tun, he expects to be able to life the cycle 
from the earth and maneuver it after the 
fashion of a motorless glider. The photo- 
raph shows the designer trying out his 
winged bicycle in an initial test. 


TINY AQUARIUM AIDS 
MICROSCOPE WORK 


Warcuixo the 
behavior of tiny 
ts and animals 
‘made easier for 
fhe amateur mix 
ceroscopist by alive 
cell recently placed 
on. the market 
which serves as a 
miniature aquas 
um, ‘With, the 
‘of a medicine drop- 
per, liquids con- 
taining living erea~ 
tures may be 
laced in the cell 
for observation un 
der the lens, 
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A MULTIPLE piano, just patented by 
R. W. Ross, of Mansfield, te provides 
Eve more papi ploy on inva bay 
ive or ore ppl pay civil tay 
Pai ee teen the oe watts 
heard simultancously upon a single elec- 
peaking omar py ges 


ART WORK NOW MADE ON PORCELAIN 


Wrtex panels and shingles of porcelain 
‘enamel were used in the construction of 
the world’s first “porcelain” house (P. S. 
M,, November, °32, p. 44), H. Edward 
Winter, of Cleveland, Ohio, saw 
the possibilities of the new material as 
fan artistic medium, Working in the lab- 
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‘oratory of the firm that built the house, 
he has recently developed richly colored 
murals of similar composition for interi- 
co decoration. After the enamel has been 
fused to its metal backing, the colors, ap- 
plied through a stencil, are baked in, and 
the mural is then ready for hanging. 


MANY CAN PLAY SAME PIANO AT ONCE 


electric cables. By manipulating a control 
switch, however, the instructor can cut 
‘out all but one player at any time, in or- 
der to observe his individual performance 
and correct any faults. In this method, 
the students have the excitement of com! 
petition and the benefit of playing together. 


RED GLOW MARKS 
BURNT OUT FUSE 


A ruse that signals when 
itis bumed out has just 
been placed on the market 
This makes it unnecessary 
to rope about the fuse box 
for the plug that requires 
replacing. After its fusible element melts, 
a capsule of neon gas in the top emits a 
continuous red glow to attract attention, 
‘The detachable top may be used repeated- 
ly, as the bottom half can. be unscrewed 
and replaced with a special refill, 
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New Flying Boat Has Engine on Top of Wings 


Waves that arch diag- 
nally upward from the 
fuselage give a new Brit 
ish flying boat the appear- 
ance of a sea gull about 
to alight on the water, 
‘Through this odd design, 
the engines, mounted atop 
the wings. are kept clear 
of spray in all but the 
Worst weather. ‘The big 
machine is s monoplane of 
ixty-foot wing spread, 
weighing more than eight 
tons when loaded, and 
propelled by twin engines, 
These power plants are 
provided with steam cool- 
ing system. From tin 
masts above the engines, 
wire strands lead out to 
serve as radio antennas, rs ines on top of wings, taken during Its fst texts 


PLAN LIGHTS FOR ALL PARTS OF CAR 


Cans of the future will be resplendent objects at 
night, if makers adopt an illuminating plan pro- 
posed by General Electric engineers for a well- 
lighted machine. Their recommendations include 
‘midget quadruple headlamps; marker lamps visible 
from all sides; a combination backing and license 
light ; a luggage compartment lamp that lights when 
the lid is raised, and a dome light automatically 
‘switched on by ‘opening a door. Indicator lights 
heck on favoine, water, ofl, batery discharge, 
ck om pease 


ELECTRICALLY POWERED 
CAMERA RUNS ITSELF 


Mons complicated in appearance than 
the average movie machine, an electrical- 
Iy-powered till camera hig been intro- 
duced in Hollywood, Calif, Permitting 
the camerman to give his entire atten- 
tion to the subject, the camera automati- 
cally changes the ‘lm and registers the 
total number of pictures taken. 


a rae 7 
SPRING TRIGGER WORKS 
HYPODERMIC NEEDLE é 3 


IxseereD in a spring holder invented 
by a St. Paul, Minn., physician, a hy 
dermic needle’gives «patient no uncom- 
fortable prick 
when drugs are 
to be administer- 
ed, “The spring, 
released by a 
trigger beneath 
the doctor's first 
finger, propels 
the point so rap- 
idly through the 
in that there is 
no time for the 
patient to exper 
fence a real sen- 
sation of pain 


CHEMICALS TRAP 
MURDER SUSPECT 


‘TeLLTALE flecks of gun- 
powder, lodged in the skin, 
betray a shooting suspect 
through a modern method 
of scientific crime detec- 
tion, To apply this deli- 
ccate chemical test, a de- 
tective coats the 
finger of a prisoner with 
warm mixture of wax, sul- 
phuric acid, and dipheny- 
lamine crystals, Ifthe sus- 
pect has recently fired a 
gun, a blue ring appears, 
‘caused by the reaction of 
the nitrate in the exploded 
powder with the chemicals 


MAY, 1934 35 


Chemical Fas wy 


REVEALED BY 


HousEHOLD 
Drucs 


Epsom sale 
inllk ot "magne 


ROM a box of Epsom salts, the 
home experimenter can lear a 
‘great deal about chemistry. This 


‘everyday substance supplies a con- 
venient way of studying the mysteries of 
im and its many com 


Chemically, Epsom salts are known as 
magnesium sulphate and can be labeled 
as such when transferred from the bath- 
room medicine cabinet to the amateur's 
laboratory shelf. Physically, the salts 
fare a crystal-like substance whose water 
of crystallization causes it slowly to turn 
intoa fine powder when exposed to the ar, 

Being particularly soluble in water, 
‘magnesium sulphate lends itself well to 
aan interesting experiment in solutions— 
1a demonstration of supersaturation. First, 
4 strong solution of the chemical is made 
by dissolving it in boiling water. To free 
it of any impurities, the hot solution then 
should be filtered and allowed to cool un- 
disturbed. At this point, the cooled solu- 
tion, should be shaken. Tn most cases, the 
liquid immediately will change into an al- 
‘most solid mass of crystals. 

‘When shaking fails to start the crystal- 
lization, the solution can be seeded with a 
small ctystal of the solid magnesium sul- 
phate. Usually adding this small amount 
of the chemical will start the growth, 
forming thousands of tiny crystals that 
will increase in size until the entire con- 
tainer is filled. 

Should the experiment fail to work the 
first time, add more Epsom salts to the 
solution and boil it again. |The solution 
must be supersaturated before the mag- 


56 


nesium sulphate will start to crystalize, 


If a warmed solution of strong Epsom 
salts is poured on a sheet of clean glass, 
similar crystals of magnesium sulphate 
will be formed as the liquid evaporates. 
Spreading mysteriously over the surface, 
the fan-shaped crystals will resemble the 
decorative frosting often applied com- 
mercially to glass. In fact, many old- 
time formula and recipe books suggest 
that window panes can be given a frosted 
fiect by applying a strong solution of 
Epsom salts dissolved in beer. Undoubt- 
cedly, the beer was included to make the 
‘magnesium sulphate crystals adhere more 
firmly to the smooth surface of the glass. 

1, milk of 


basis for many interesting experiments 
with magnesium. In the language of the 
chemist, milk of magnesia is a solution 
of magnesium hydroxide. Being a base, 
it dissolves int weak acids to form mag- 
nesium salts. If added to hydrochloni 
acid, for instance, magnesium chloride is 
formed, while nittic acid combined with 
the chemical reacts to give magnesium 
nitrate. 

‘This solubility of milk of magnesia in 
acids and its nontoxic properties make it 
3 useful antidote for the treatment of 
acid poisoning. The magnesium hydrox- 
ide neutralizes the acid on the skin or in 
the stomach and forms the corresponding 


than the original acid. 
Ta the home laboratory, you can pre- 
pare magnesium hydroxide‘simply by add- 
tng sodium hydroxide (Iye water solution) 
{oa solution of magnesium sulphate (Ep- 
som salts). A white precipitate of mag. 
nesium hydroxide will be formed. To 
purify it, swirl the’ che it 
‘water and then allow 
TTo test the remaining solution for the 
presence of the original chemical, add 
Several drops. of the sodium hydroxide 
solution to the clear liquid ontop. If 
more precipitate forms, itis an indication 
that part of the original magnesium sul- 
phate still remains. When this is the case 
fidd more sodium hydroxide and again al 
low the precipitate to settle. This test~ 
ing and adding should be repeated several 
times 
When no more of the magnesium sul 
phate is formed, the reaction is complete 
Sind the precipitate is ready for washing 
To do this, carefully pour off the top 
liquid, which sbould be clear, add some 
trek ‘water, allow the preiiate 10 re 
seitle, and again pour off the top liquid 
Aiter several washings, filter off the 
chemical. The magnesium hydroxide then 
‘an be dissolved in various acids to form 
any number of other valuable chemicals. 
‘As in many cases where a clear top 
Tiguid must be poured off to leave a pre- 
ipitate, you may find that the movement 
‘of the container stirs up the chemical 
that has settled out. By using the simple 


injurious 
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Cian To BE 
‘DISCARDED: 


preciprrare 
TOBE SAVED 


pon 


By Raymonp B. WAILeEs 


siphoning arrangement shown in the draw- 
ing, however, this dificulty can be over- 
‘come. Simply allow the chemical to settle 
‘nd then blow into the short rubber tube 
as indicated, This will force the clear 
‘wash liquid out through the long exit tube 
without disturbing the, precipitate 
By mixing some of the magnesium hy~ 
droxide with strong magnesium chloride 
solution and kneading the mixture into a 
paste, youcan make a useful white cement 
or putty. When allowed to dry, the mi 
tuire sets to form a smooth, stone-like 
material. “Many types of flooring materi- 
als and coatings are made in this way. 
When the substance is used as a putty for 
filling cracks, ine sawdust should be added. 
With the aid of a gas burner, you can 
convert some of your prepared magnesium 
hydroxide into ‘magnesium oxide, com- 
monly known as magnesia. Place a small 
‘quantity of the magnesium hydroxide pre- 
te in a porcelain crucible or evapor- 
ating dish and heat it. After a time, your 
‘erucible will contain magnesium oxide 
fend of the original magnesium hydrox. 
‘The magnesia produced will be found 
to be particularly heat resistant and can 
be melted only under very high temper- 
atures, Because it is a nonconductor of 
heat, this material has found wide use in 
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To prove that hydro 


the preparation of in- 
sulting materials for 
pipes. Chemically, i 
resembles ordinary lime 
(alcium oxide) ‘since it combines with 
water (0 form a hydroxide. 

Magnesium oxide also can be formed 
by burning the metal magnesium. Ale 
though this would bean expensive method 
of obtaining the chemical for laboratory 
tse, it has the advantage of furnishing a 
spectacular experiment for the home 
chemist. 

‘Magnesium metal fs very light and al- 
‘most white in color, It can be purchased 
Gither’as a powder or ina thin ribbon, 
In the home laboratory, a small amount 
will form the bas: of many theiling ex- 
periments. 

‘When sprinkled on an open 
powdered magnesium bums with a viv 
Hash of white light and the illumination 
From a short length of magnesia ion 


ly intense. In fact, itis this 
fel of apocrine sess ht per- 
ticularly. valuable as a Tight. source for 
indoor photography. Along this line, the 
home chemist ea experiment, with It 
own flashlight powders by mixing 

(quantities of ‘magnesium powder and 
Powdered sodium chlorate. Place a small 
pinch of the mixture on a stone slab out 


Epsom Salts and Milk of Magnesia Furnish 
Material for Spectacular Experiments in 
Your Own Laboratory—H ow Brilliant Colors 
Are Formed with Melted Magnesium Chloride 


of doors and ignite 
y hung a fuse 
from a. strip 
fof magnesium ‘ibe 
bon, A brilliant 
flash will result, Bee 
cause of the vivid- 
ness of the fash, it 
is well not to look 
directly at the pow- 
der when it. burns, 
Also, for safety, ex- 
periment with’ only 
small quantity. at 
a time, 
When magnesium 
burns inait,a white 
powder resuts. ‘Thi 


of the oxygen that uni 
ing, the magnesium oxide formed will be 
heavier than the original magnesium, 

In our experiments with carbon dioxide 
(P.'S. M., Aug. '82, p, 60), we found 
that the as ordinarily does hot support 
combustion but is in a sense an excellent 
fire extinguisher. Strange as it may seem, 
hhowever, magnesium will burn quite read- 
‘ly in an atmosphere of the gas. You cin 
demonstrate this by lowering a burning 

strip of magnesium ribbon into‘. jr of 

carbon dioxide gas, The combustion will 

‘continue just as it did in the air, the mag- 
nesium burning at the expense of the 
combined oxygen in the carbon dioxide, 
‘The carbon set free from the carbon di- 
‘oxide will be visible as black specks or 
Bakes on the inside of the container. 

‘A simple way to obtain the carbon di- 
oxide for this experiment is to place 
several lumps of dry ice in a glass bottle 
as shown. To eliminate any chance of 
the bottle eracking from the heat of the 


‘magnesium, pour in enough sand to form 
a layer on the bottom. 
Under certain conditions, magnesium 


will decompose (Continued on page 114, 
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Household 


Inventions 


OPENER PUNCHES TWO HOLES 
‘A new-type can opener punches 2 big 
Seis the pouring cage of a can and 

ge se 


KNIFE SHARPENER 


Set om a slant to euch 
‘ther theve two where 


b Ek &- 


CANDY MAKER'S THERMOMETER 
‘Attached to the witge of the receptacle 
in'shich candy fe feing made 9 Sah 


DOOR HAS KNOB IN WALL Turning a 
Knob built toto one wall exuaes the sliding do 
HANGER HOOKS to disappear into the opposite wall as shown 


sure valve, housed ‘ylinder the 
brushed through the cap of = beverage bottle, acts 
e's Sion snd relesnes the Iiguad under presare 
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tome Tests of 
Scientific Laws 


NEAT DIMS A LIQHT. Comect «lamp with 
hove, with a 


ina Near poe auieer. 
Men 2D Sbcrecereeta eae ge ges 
ne peste Fm pec 


PeNouLum 
SHINING eae 


SYMPATHETIC 
‘VIBRATIONS 


~ “4 
——— 
Nor warex Lowens LiQUID 1m 


THERMOMETER. “Arrange rout pas 
er tthe a 


STRANGE LAW OF FRICTION. You cas show that fret Ia 
Independent of the area of the rubbing serlace with the experie 
‘ment pictured above. With « seal, the Block i drawn fest om fs 

‘sd then on ih edge. The reading lathe same in each position 


(ard the top boned 


WIRE PUTS OUT 
FLAME 

HOW STEEL GIRDERS BEND | [coil ef copper wire te tae 

‘Aback-taw blade is arranged asshown | 

Stihe signe. Tesell bead ene sail 

‘elghe a placed on i and i will bend 
‘mach Ke two welghes ate pot» 


r 
‘orbs "so “mach ‘heat, the 
es | Siewiag’ eases are cooled 
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Latest xinks in Radio Field 


‘A new speakerphone adapter 3 


Earphone Adapter Has 
Speaker Switch 


‘0 SAVE time and trouble in fitting a 
broadcast receiver with earphones for 
long-distance reception, the radio fan can 
make use of the novel adapter and speaker 
Eutcut switch shown nthe stration 
"The adapter is fitted to the prongs of 
the output tube and inserted into the 
regular socket, while the switch, equipped 
with convenient jacks for the earphone 
can be placed on top of the radio 
cabinet oF on any convenient table. ‘The 
toggle switch ean be manipulated to use 
ither the loudspeaker or the earphones 
independently, 
When sing the earphones, the screen 
id circuit is used to protect the delicate 
s from the high-plate current. At the 
‘ame time, the speaker is cut out and the 
plate ‘circuit is connected. properly to 
void any harm from excessive. voltages 
‘Thrown to the speaker sie, the ssh 
shorts the earphones out ofthe circu 
And allows the receiver to operate in 
the usual way 


Auto Radio Serves 


dn Summer Cottage 
BECAUSE it operates entire- 
ly from a single six-volt 
storage battery, the modern 
automobile receiver forms an 
‘excellent unit for use in a sum- 
‘mer cottage or vacation camp 
that is not wired for electri 
One reader of Poruiar Scr 
ENCE MONTHLY, who has equip- 
ped his combination hunting 
Jodge and summer cabin with 
such a unit connected to a 
regular full-size antenna, finds 
that he can save on battery 
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{S lee sarphoncs or loudapeaker by the fick t's witch, De- 


ting between two 
every week, he 
switches the batteries, connecting the one 
that has been in his car to the power unit 
of the radio and placing the radio battery 
fn the car. | Because most of his summer 
driving is done during the day, one week 
in the car will recuperate a battery suffi 

ently to give a full seven days of radio 


Resistance Indicator 
Gives Accurate Data 


‘0 THE amateur radio craftsman can 

replace accurately and quickly, faulty 
resistance units in a receiver, a new type 
resistance indicator provides a simple 
method of measurement. Consisting of 


a large wire-wound resistance and a con- 
venient movable-slider contact, this novel 
device is in. reality a carefully calibrated 
variable resistance or potentiometer. To 


Resistance of faulty units in a receiver are sensured with this indicator 


Suggestions to 
Improve Work of 
Craftsmen Who Build 
Their Own Sets 


measure the value of some 
faulty unit in a circuit, the re~ 
sistance in question is removed 
and two of the three wires ex- 
tending from the indicator are 
connected to the free terminals, 
‘The slider then is adjusted back 
and forth until the tone and 
volume of the receiver is satis- 
factory or until a voltmeter 
placed across the resistor reads 
the correct voltage, When the 
‘desired conditions are obtained, 
the resistance in ohms can be 
read directly from, the scale 
under the slider, To give a 
maximum range, two scales are 
provided making possible read. 
ings from 100 to 100,000 ohms. ‘The indi 
ceator also can be used as a calibrated po- 
tentiometer or adjustable-voltage divider, 


Airplane Type Dials 
Sor Home Built Sets 


PELUMINATED airplane 

style tuning dials of the type 
used on the newer receivers 
now are available for use on 
home-built sets. Arranged. like 
the dial of a modern automo- 
bile speedometer, they ive a 
full View of the entire. scale 
range. To give the best tune 
ning qualities, especially on the 
shorter waves, these dials are 
fitted with improved anticback~ 
lash reduction gears, twelve 
complete revolutions’ of the 
knob being required. to swing 
the pointer over the full scale. 
‘They can be installed easily on 
sisting sets and thus modem- 
ie their appearance 


o 


unting Short Waves 


WITH A 


REGULAR SET 


Often it i pow 


By George H. Wal 


LTHOUGH special receivers give 
the best results, they are not ab- 
solutely necessary to enjoy the 
thrills of the short waves. ‘The ex- 

perimenter, armed with a few simple kinks, 

many times can alter his regular broadcast 

‘et to bring in the adventures of the po- 

lice, aviation, and amateur phone bands. 

Gne of the best ways to make use of 
‘4 modern broadcast receiver on the short- 
er wave lengths is by means of an effi 
cient short-wave conerter, Such unit 

jown as A superheterodyne converter 

because of its circuit, is ilusteated on this 
awe. Ax shown by’ the wiring diagram, 
the converter consists simply of a, tuned 
itcuit and oscillator complete with an 
A. C. power supply. In use, it is connected 
between the regular antenna and the an- 
tenna binding post of the receiver and 
serves (0 change of convert the short- 
wave signals that strike the antenna into 
such a form that they can be amplified 
by the regular broadcast circuit. 

With such an addition, most of the 
short-wave bands can be covered. The 
tuning dial of the broadcast set merely 
{is tumed to some relatively quiet point 
fand the condenser in the converter is 
used as a single control to tune in high- 
frequency signals, Since the use of a con- 
verter does not in any. way alter the ac- 
tual circuit of the broadcast set, but mere- 
ly acts as an addition, it can ‘be discon- 
nected easily and the receiver will again 
bring in the broadcast band. 

‘Another simpler, but not so reliable 
way, of obtaining a similar result with 
superheterodyne broadcast sets is to con- 


“2 


rect a special tuning cit- 
uit directly to the grid 
of the fist detector tube 
fn the circuit. As shown 
in the diagram, this 
method of sharing some 
Of the short-wave this 
Consists merely of sub- 
Stitucing "a short-wave 
tuning circuit forthe one 
that already exists, For 
example, if the regular 
police and aviation bands, 
is well as a few of the 
local amateur phone sta- 
tions, are to be covered, 
A regular 160-meter short 
weave tuning coll used in 
Connection ‘with a ¥% 
the condenser ofthe right 
capacity will serve. If 
desired, the unit can 
Permanently installed 
the regular receiver cab 
thaple changeover rich 
Simplea it 
that will make it‘possible to use the com- 
bination either for broadcast or short- 
eave reception, ‘The receiver then in ef- 
Tect will become a dual-wave outit, 

To’ cover the portion of the shorter 
waves that borders the broadcast band, 


itz, Jr. 


tex perEcTOR 


ie 
rT} 


scLaToR, 


sane 


agra showing 
Position of tape and’ wiring of switch 


the two-winding coil should consist of a 
fifteen-turn primary and a fifty-three-turn 
secondary close-wound on a one- and one- 
‘quarter-inch form, The primary of num- 
ber twenty-six siik-covered wire should 
be spaced approximately one sixteenth 
fof an inch from the number twenty-two 
silk-covered wire secondary. The variable 
condenser to match this coit should have 
a capacity of 00014 microfarads, 

For best results with a, minimum of 
Droadeast pick-up, the tuning unit, (coil 
and condenser) should be. shielded and 
the connections to the receiver (grid and 
chassis) should be kept as short as pos- 
sible, Experimentally, however, the cir- 
cuit can be used bread-board fashion at 
first and shielded later on if the inter- 
ference prove troublesome and the short- 
wave results warrant making a permanent 
set up. An ordinary’ shielding can will 
serve as a combined cabinet and shield 

‘The method of tuning this combination 
depends on the intermediate frequency of 
the broadcast receiver. For instance, to 
‘tune a 2,000 kilocycle station, the’ re- 


ceiver dial should be set at 912Y5 kil 
eycles if the intermediate frequency is 
17S kilocycles or to. 770 kilocycles if 


the intermediate frequency is 460 kilo: 
oydes. 
‘Also, if the receiver used is equipped 


2, 
awraliavosr 
nosBeasr se 


4 superteterodyne converter that cam be uted in 
GanFeceiver to bring im shortwave mations, “Aboee, ight, 


for automatic volume control the lower 
connection {rom the additional tuning cit- 
cuit should be made to the corresponding 
end of the regular first detector input coil 
instead of to the chassis, 

‘Many commercial broadcast receivers 
‘now being sold come already equipped for 
use on the police and aviation’ bands. 
On such a receiver, a fick of a switch 
serves to change the circuit over to bring 
in the shorter waves, In most cases, this 
switeh, used in combination with taps, 
merely reduces the number of turns on 
various coils in the regular broadcast cir- 
cuit 

‘Aithough it is a delicate job for the 
beginner, the experienced amateur should 
have litle difieulty: applying this same 
switching arrangement to his regular 
broadcast superheterodyne. It is necessary 
only’ to locate the coils, tap their secon- 
daries at the proper point, and wire the 
leads from these taps o.a convenient gang 
switch having as many independent pairs 
of terminals as there are co 

As indicated, the taps should be made 
at the ground ends of the secondaries 
tach ease, the number of tums being 
shorted out, depending on the increase in 
frequency that is desired. For instance, a 
change from the lowest regular broadeast 
frequency of 1,500 kilocycles to the police 
and aviation bsinds of approximately’ 2,000 
ialocyeles means a. change of S00 kilo- 
cycles or an increase of one-third the orig- 
inal frequency, To alter the receiver coils 


Le rocnassis 


Diagram show 
uittmade feo 


to correspond to this change 
necessary to place the tap at & point. p- 
proximately one-third of the way'up from 
the rounded end of the secondary. 

“The units that must be tapped in this 
way are the radio-frequency, oscillator, 
and first detector coils, Generally, these 
coils can be found easily by removing the 
Various cylindrical shields that spot. the 
upper face of the chassis. However, if 
there is any. doubt as to their identity, 
obiain ‘ect ‘and chassis diagrams 
your particular receiver before 
athead with the work. 


ing of the switch will differ slightly from 
the drawings if the broadcast receiver is 
of the automatic volume control type. In 
such a case, the switch arms should not 
‘be brought ‘toa common ground. ‘The 
contact arms of the switches for the ra 


frequency and first-detector coil taps 
stead should be connected to the proper 
point in the automatic volume control 
circuit. 

‘Because the leads from the taps to the 
switch may tend to upset the original cir- 
cuit, it may be necessary to rebalance 
and retrack the receiver to make the dial 
read correctly on the broadcast band, Of 
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ESIRING light, portable, all- 
‘wave receivers for a summer 
Samp and a cruising sailboat, 

Walter Bronson, a reader living in 
New York City, constructed the two 
nits shown 

Although differing widely in ap- 
pearance, both receivers. were cOn- 
Rructed according 
to the simple all- 
wave circuit 
trims ‘described in 
recent isue (PS. 
M,, Aug. ‘33 p54). 
‘The. smaller ‘model 
is attractively and 
conveniently mount- 
ed ir. ~ inexpensive 
imitation-leather 
hand case. AS with 
the: original receiv 
the outt is sell 
Gini; hosing 

teres, earphones, 
and plug-in coils as 
well bs the six-foot 
antenna and six-foot 
counter-poise on 


BUILDS HIS OWN 


All-Wave 
Portable 


which it operates twas constructed for 

‘The novel marine Tess than fifteen dal- 
model. being Jars including the 
for an additional ire ithe AIL Wave cect ex- fOSt Of tubes, bat: 
amplifier and aloud- pinded‘ter'ese ina nelloont Noe, terles and ‘ear~ 
speaker as recently Exttrtes mounted’ under" handle phones 


but ideal for use in a boat. For con= 

venience in carrying, the builder has 

supplied the sturdy’ receive, frame 

‘with a convenient metal handle. 
Tncidentally,t 


l-wave circuit (18 
to 1,500 meters) de= 
signed for Porvtan. 


by an ex. 
Pett, has metwith 
tinuiual popular 

Another reer Ti 
in Asbury Park, 
J., reports that 
since constructing 
the set last January 
he has logged sta- 
tions in England, 
Germany, Canada, 


Ecuador, Bolivia, 
and Brazil as well as 
in the United States. 


In its original 
form, the two-tube 
portable receiver 


course, when the switch is thrown to ex- 
tend the frequency into the shorter waves, 
the dial readings will be meaningless 
‘Suill another way of extending the range 
of a superheterogyne broadcast receiver 
{emporarily to include the low frequency 
tnd of the short-wave band is to lift up 
All the way on the adjustment of the os 
Gillator and radio-frequency padding con- 
dlensers. Of course, before doing this, some 


reference mark should be made on the 
Pang ng pee ed 
r of the number of tums 
made so that the condenser can be reset 
without any great difficulty. Obviously, 
this method of bringing in the shorter 
‘waves on your broadcast set is at best a 
temporary’ ft. For best results, 
either the three-tube converter or sim- 
pler adapter should be used. 
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on your 


Cir 


" HIS bogey sure is harder on 
‘the gas than the old one I 
had,” complained the owner of 


a shiny, new sedan that had 
coasted to a stop beside one of the Model 
Garage gasoline 

What sort of mileage do you get? 
Gus Wilson inquired as he unlimbered 
the hose and pushed the nozzle into the 
filler opening. 

Tn answer, the man pulled an envelope 
from his coat pocket and thrust it at Gus, 
On the back was a hastily made tabulation 
of the gasoline used and the mileage. 
“About twelve miles to the gallon,” the 
man grumbled, “After thirty years or 
more of making cars you'd think these 
‘automobile engineers “could turn out 
something a little more economical. Now, 
take those little cars they use over in 
England—" 

"They wouldn't do for you, Mr. Wal- 
"the gray-haired mechanic inter 
rupted. “Ever ride in one?” 

No, but from what I hear they cer- 
inly ‘are easy on the gas. Why, I'm 
told it's nothing for them to, give thirty 
or forty miles to the gallon.” 

‘ure, but they give less in speed, pow- 
er, and comfort,” said Gus. They’ don’t 
use. those light, economical cars from 
choice. They're 'a necessity. Gasoline is 
40 expensive, they have to sacrifice every. 
thing for gas mileage, They don't mind 
small motors, light bodies, and a four- 
speed transmission that has to be shifted 
every time you climb an ant bill. Over 
hhere in America, we want speed, com- 
fort, and power, and it takes a heap of 
fs to carry heavy motors, shock absorb 
cers, and trick clutches, 


STT'S not fair to figure economy by the 
‘miles-per-gallon method. Too many 

gs enter into it, Way back in 1904, 
hada car that would do twenty 
s on a gallon of gas, but I'll bet you 
wouldn't take it as a trade for the oldest 
hack on the road today. 
“Well, if it’s speed that’s costing us 
money. why all the speed?” argued Wal- 
ton, “Fifty miles an hour is fast enough 
for me. When I bought this car they told 
me it would do seventy. But when will 
Tever need that much speed? If you do 


thi 


ot 


By MARTIN BUNN 


over forty-five around here you get a 
ticket.” 
‘Remember that 


open touring car 
‘asked Gus with 


‘you had back in 1920 
a smile, 


INE. car! retumed Walton proud- 

iad all the speed T wanted. It 
Torty-five on the straight stretches.” 
“Sure, and everyone in the cat was 
sitting their teeth and planning which 
floor they'd jump through if the old can 
left the road. T know, Thad one,” chuckled 
Gus. "And that’s the answer to your ques- 
tion about speed. The cars of toy are 
made to do seventy and eighty s0 they'll 


‘out. jarri 
some difference between forty-five today 
and forty-five ten years ago. 

“And another thing,” added Gus. “Re- 
member how you had to coax those old 
‘cars up to speed. Why, jumping from ten 
up to thirty miles an hour is nothing to- 
day, And as far as economy goes, Tl bet 
you'll spend less on this car than'you did 
‘on the old one.” 

“Maybe.” agreed Walton. “But T'm go- 
ing to do something about that gas mile- 
age. too. When she gets broken in, I 
think T'li let you check up on that car- 
buretor.” 

“That'll help.” nodded Gus. “And there 
are lots other things you can do to save 


inquired Walton, interested, 


on. As he spoke he 
Bex! th 


“Well, inthe first place, you want to 
rive these tires of yours alittle thought,” 
Gus advised. "If you go easy on the speed 
and easier on your brakes, you can. just 
about double ‘the life of “your shoes, 
‘They'll be good for all of 20,000 if you're 
careful, but they won't last 10,000 if you 
ride them hard. Even figuring on a cheap 
set of tires, that means about twenty-five 
or thirty: dollars. 

may sound silly, but engineers 
claim that even the roads you use have 
a lot to do with the cost of running your 
car. They've figured that if you can’ use 
concrete instead of macadam, you can 
save ay much as two cents a mile on 


“AND while we're on the subject, oil's 


‘another thing that can put a crimp 
in your gas mileage. If it’s thicker than 
it should be, it adds just that mucl 

to the work the motor has to do.’ 
“Oh, I suppose those 


“And you can cut d 
too, if you're careful, 
“Wait_a minute and I'l show you what 1 

With that Gus disappeared through 
the door to the garage office, When he 
reappeared he was carrying a small rec~ 
tangular box. “This is my file of custom- 
cers and repairs,” he explained as he ap- 
proached Walton, "I's an ilustrated story 
in itself.” 

‘As he spoke,hebegan fingering the grease- 
smudged cards, (Con n page 115; 
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How to Make a Set of Musical 


to replace 
your noisy old 
doorbell 


‘The form for the coil, Fig. 
consists of a piece of fiber tub: 
ing 4, in, in inside diameter, 
WE sin sulside ameter, and 
134, in. long, and. two ‘fiber 
washers 1 in.’in diameter and 
16, in, thick. "The washers are 
drilled out to 34 in, and forced 
over the ends of the fiber tub- 


"vind the form full with No, 
24 double cotton-covered wite. 


anaysnie 


bell oF buzzer is a. dis- 
cordant note that is both 
iquated and unnecessary. It 
should give way to the soft, melo- 
dious, yet arresting tones ‘of the 
chime. Although expensive to buy, '8e # double more 
suitable door ‘chimes are easy to 
construct and the equal of those 


N MODERN homes, the 
hharsh sound of the door- 


selling for many times their cost, By it will be impossible 
‘eclis body is cut from a block of to force the coil into the hole 
bby Gin, and approximately KENDALL FORD 8. 


3 The The naked thickness 
vary a fraction of an inch 
tither way from that shown in the draw- shown, The slot in the 
fg if the dimensions given in Fig. 2 of adjusting-screw.retain~ 
the working drawings are changed accort- er, Fig. 3, prevents the 
ingly. To avoid splitting, select a piece of adjusting’ Screw from 
‘wood that is soft and of fanly close grain. moving out of place 
Cut the block when adjustments are 
made. ‘The screw te: 
tend inthe lower part to hold the coll, tainer may be made of 
Tn the tack ofthe biovk brea eee 1) le th ae 
in. in diameter and approximately 4 fn. sting screw 
deep to. provide space. for the terminal and retainer are shown 
ser an sup connecting wir The in pace in Fig. 2, bt 
part of the recess should break the plate is not to be 
oe ‘into the hole provided for the fastened permanently 
‘which ‘will give sufielent space for until the brase tube ie 
the’coil terminals to pass throush. Sspended from the ad- 
‘Aveach end of the block, drill 8 $/32- justingscrew. "Thebead 
fn hole in the enter to.a depth of 1h¢ may be removed from, 
shoven in Fig 1. This ole fs forthe the adjusting screw and 
Winstiog screw, ig. 4 which fe msde sit ret hr ncend of 


, the inside diameter of finished a as 
‘which is 74 in ie cut in the screw as shown in Fig. 4. 
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‘A junked front axle assembly in good condition 
{foeme the foundation tor a boat traler. The 
‘whee must be fined up and Tocked in postion 


By Wittian: Teckion 


WELL-BUILT boat tniler or an should be purchased new. 
‘automobile boat rack wil Sure o eta four spring shack: 
fatnd your enoyment ies for each end of the 

‘hey meke distant bodies ““Anold Fond model “Trot 

ride teamstc Sek ee wile teneale rer becuse oo 
intrest in fresh sights and ina traller that is (o carry light 
entre 9 api ew ‘waters lus. bt ‘il ave a 

vs. "They enable you to enjoy a Ya to roc more 
tat, sallboat, or matorboat even thous“ 
you live ata distance from the water 
fd they alford complete relam from 
the everpresent ‘possibility of theft at 

‘damage to the bost-of motor. The last 

fadvantage alone makes the initial invest= 

ment well worth while, 

‘Avtrallee Is more convenient than a rack 
avtached to your car because it may be 
fully detached and parked. leaving’ the 
at fre for sightecing and unencumbered 
oni fo hats bat 
for camping. and for 


business, these small’ trailers are ti 
savers and most economical, 

‘The home-built trailer 
illustrated cost about $15 


if wat 


san wars Trailer or 


for Carrying 


‘Another view of the 
{rie Aw oy 


tgconsruct: The conti 
depend. of course 
‘vhuematera is purchased 
few and what fs bought 
atthe junk yar 
The type and. dimen- 
sone of the ale, wa 
mn your partic= 
ular requirements While 
‘box body may be desit- 
ible for camping. a sub 


suifice for the sailboat or 
tuotorboat oltthemem- 

bers securely together 
and reénforce wherever 
necessary with strap iron. 


‘Thefrontasleassembly 
ay’ be purchased cheap- 
ly a te lca junk al 
the used-car grave- 
feat ‘The points to look 
for are: true-running 
‘wheels, good bearings. 
eeliig ale aterm 
an possible, 
‘wheels the same size as 
those on your auto. In 
the event of a puncture, 
the car “spare” will then 


suffice. Tires and lumber 


66 BLUEPRINTS for Popular Science Monthly projects ore lated on poge 80. 
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Auto Rack 


Your Boat 


than usual service is n c 
axle assembly with lengthwise semiellip- 
tical. springs. 

‘After hauling the axle assembly home, 
line up the wheels and securely lock them 
in one position. This is accomplished by 
clamping, welding, or securely pinning 
the kingbolt in the spindle housing, As 
kingbolts are ordinarily tempered so hard 
they cannot be drilled without dificul 

emove them and draw the temper. This 
is effected by heating the bolts to a red 
hheat and allowing them to cool slowly. 
Reinsert the Kingbolts, drawing the nuts 
up tight. After drilling. }4-in, diameter 
holes through the spindle housing and 
kingbolt, insert 34-in. steel pins or bolts. 

‘The frame or box for the boat or for 
luggage, a8 the case may be, is securely 
bolted to the spring shackles.” For boats, 
a flat oak framework should be built, with 
shaped and well-padded pieces to fit the 
oat bottom. ‘The length of the trailer 
tongue will depend upon the boat carried 
that indicated on the drawings will be 
about right for most purposes, except 
where a longer boat than ordinary is to 
be carried, Make the tongue of heavy 
oak, bolting it securely to the underside of 
the’ trailer. If possible, reénforce the 
tongue with fat iron, 

A sturdy coupling device is bolted to 
the trailer tongue and a corresponding 
unit attached to the car. The hitching 
arrangement will depend somewhat upon 
the load carried. For light loads a bump- 
fer attachment may be utilized, but for 
heavier loads the trailer tongue should be 
attached to the chassis of the car with a 
strong, heavy coupling device. A black- 
smith or garage will aid in making a strong 
coupling for your particular car, of you 
can buy something suitable from dealers 
in trailer parts or from one of the large 
mail order houses, 

Tf a round-bottom boat is to be carried, 
cradle and clamping device similar to 
that used upon the boat rack is utilized. 
A tail light o¢ reflector should be carried 
on the rear of the trailer. A license is 
also required on trailers. Tf long trips are 
contemplated, some means of greasing the 
chassis should be provided. 

Instead of being carried on a trailer, 
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light, bo 
‘on the roof of the car, as 
illustrated in the smaller 
photograph above. Obtain 
two large inner tu 
flate them until they are with- 
‘out wrinkles. Place the tubes 
‘on top of the car, front and 
rear, near the center of the 
roof. Lift the hull upon 
tubes s0 the weight is ev 
mated. Tie the fi 
ind sides down secure: 
ly. The boat will have little 
tendency to wabble and the 
car will ride eas 

A still better method is to 
construct a boat rack. Wit 
fan investment of about five 
dollars, a rack may be con- 
structed like the one illus- 
trated, For a cheap, prac- 
tical," demountable carrier, 
this is unexcelled, and it makes parking 
easy in congested places. Quantities of 
lugeage, camping equipment, or an out- 
board motor may be carried inside the 
boat. The drawings give complete details. 

‘The frame is constructed of ${-in, in- 
side diameter iron pipe. New pipe with 
fittings will cost about five dollars, but if 
used or junk pipe is available, the cost 
may be reduced to two or three dollars. 
Although the dimensions given fit the 
1933 Plymouth, these measurements can 
be easily adapted to any car. 

As shown on the drawings, the top of 
the rack consists of two pieces of 34-in 
pipe 8 ft. 7 in. long. and two lengths of 
$ ft. 3 in. Each length is threaded at 
both ends, with one end of one of the 
lengthwise’ pipes threaded extra long— 
about 2 in, from the end. 

‘The four lengths are joined together in 
the form of a rectangle with one }4-in, 
three-way pipe ell at each comer. That 
extra threaded length of pipe will enable 
you to get the last joint of the rectangle 
together. With the three sides of the 
rectangle completed, simply screw the 
extra length twice a5 far into the ell as 
ordinarily. The other end is now started 
into the opposite ell by unscrewing the 
pipe, so that the extra long threads, in 


unscrewing, enable the pipe to enter into 
the opposite ell and complete the frame. 

‘The uprights are cut to fit, allowing 
the rack to rest level with about 1/4-in. 
clearance between the rack and the car 
roof, The two front uprights are threaded 
both ends. ‘The two rear uprights are 
each threaded on one end, and the other 
ends are drilled and slotted deep enough 
to fit the bumper, permitting 34 in, of the 

pe to project below the bumper. Drill 

holes in the slotted end as shown, 

Two 34-in, flanges are fastened to the 
front uprights, and the uprights are 
screwed into the forward ells. ‘The rear 
uprights are now threaded into the after 
ells, while the slotted bottom ends are 
slipped over the bumper and secured with 
two 1}4 by 34 is. machine bolts, Each 
lange ‘is fastened to the running board 
with four 134 by 14 in. stove bolts. Two 
by 4's, each 6 it. fong, are butted against 
the ells and bolted front and rear through 
the pipe after the necessary 24-in. holes 
have been drilled, with one ¥ by 14 in, 
machine bolt at each side. 

Ti_a V-bottom boat is to be carried, 
wooden crosspieces 14 in. thick are sawn 
to conform to the shape of the bottom at 
the front and rear. and are nailed to the 2 
by 4 in, pieces as (Continued on page 93) 
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BO-PEEP HOLDS UP A CLOTHES RACK 


Cumpes are much more likely to 
hang’ up theit clothes neatly when they 
have sich an attractive and convenient 
clothes rack as the one illustrated. Little 


Bonet and the bacon re made of 
Vs or 5h in. thick plywood. Bo-peep is 
Ex Troma pcce 1597 by 31 ny tod the 


base is 1134, by 31 in. The clothes tree is 
merely a stick 1 by 12 by 36 in. with 
two wooden hooks screwed near the top. 
By marking 2-in. squares on a large 
piece of heavy wrapping paper and sub- 
dividing some of them into I-in. squares 
as shown, you can make a falry close re: 
production of Bo-peep. ‘The squares 0 
the head were made 1 in. to enable a 
more accurate drawing of the features. 
‘The fullalae deawiog can then be {rane 

ferred to the plywood sawed, 
Stndpuper Lopeep and tbe bacboard 
and give each a coat of shellac and two 
coats of white paint, ‘The baseboard is 
then finished with green, Aa 
he 


‘The clothes tree is held in place 
four wooden, brackets screwed 10" 
at the en ite Bor 

painted alight brow 


1¢ features are traced on Bo-peep very 
lightly ‘with pencil on both sides: Pant 
the light colors first, leaving the facial 


Trop on the farntare 


Ir you make a 
watering can as 
shown for indoor 
use, you will get the water where it 
should be—on the plants. Its long slender 
neck will penetrate the densest. foliage. 
‘The materials needed are a 1b. cofiee 
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‘This clothes rack, with its jig-sawed gure of tite 
Bovpeep, encourages children te hang up theltelothes 


features until last. A flesh color és made 
ixing one pari yellow with about one 


by 
hhundred parts white and toning with 
bright red. All colors, when dry, are out- 
Hined in black, 

Bo-peep is held in 
ound molding screw 


ce with quarter- 
to the baseboard. 
screwed 


should be horizontal. Four feet are added 
as shown—RAvatox PETERSON, 


m DRIPLESS WATERING CAN 


an, 2 ft. of in. copper tubing, and a 

il or form of the ype on which 
adhesive tp nah 

spout is 14 in, long, bent as shown, 

‘and soldered in a, hole near 

the bottom of the can. A 

1/16-in. wire is soldered to 

the spout and into a hole in 

the side of the can as a brace 

handle’ is 

10 

in. of tubing. For filling, a 

hole large enough, for the ad- 

sive “tape roll t0 pass 

through is made in the lid of 

the can. The roll is then 

placed in. position and sol- 

ered. This finishes the edge of the hole 

nicely. The can shown was painted green, 

‘except the copper tubing, which was pol- 

ished Daxter Revxouns, 


PLYWOOD TOP ENLARGES 
SMALL DINING TABLE 


Ir 1s occasionally desirable to increase 
the size of a small ‘oom table by 
making a large false top. In this way a 
table that ordinarily allows room for only 
three or four persons may be temporarily 
enlarged for six or eight 

The false top illustrated was made in 
two pieces for convenience in, handling 
and storing. Threeply veneer $4 in, thick 
was used. It is necessary to. use. thin 
‘wood in order not to increase the height 
of the table, yet the top must be rigid 
to prevent any springiness in the over 
hanging part. Two semicircles were cut 
fon a 27-in, radius, giving a top 414 ft, in 
diameter. This will seat six people com- 
fortably. Then five cleats of the same 
‘wood were fastened to the hack of each 
piece with Sé-in No. 7 flathead brass 
screws, Each cleat overlaps the straight 
side of the semicircle by 3 in, as shown, 
‘The five cleats on one half of the top are 

laced so that their overlapping ends will 
ie snugly against the cleats on the other 
half and also alternately on the left and 
right sides of the latter cleats. When the 
two halves are pushed together, the cleats 
imesh closely.—Epwano A. HINE, 


‘With this extension top, ealative 
‘ble my Be'esed fort donee party 


PARAFFIN-SOAKED CORKS 
CAN BE BORED EASILY 


Au difficulty in boring holes in ordi- 
nary cork stoppers may be overcome by 
first boiling the corks in until 
they are saturated. Allow them to cool 
thoroughly, and then make the holes with 
an ordinary drill. Such corks are proof 
against acid and, of course, will not be- 
come water soaked—R. R.A. 
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SHOW RAPID GAINS 


‘OW well the Nationat 
Homeworkshop Guild is 


in its 
forts to unite the ama- 

teur craftsmen of the country into one 
‘organization is being demonstrated 

the steady increase in membership of 

‘the various local clubs that have 
been chartered. clubs gain 
in 


i 


TH po ic bas Boma 9 

no ll 

cera ican, ba athe foe top 
started. You can do. this without 
slightest dificulty because the Guild 
8 complete, well-ested pla that tls 
to find men who will be glad to join 


iire2d 3 


i, how to hold an organization 
ing, how to conduct the club 
and all club activities, and how 
instructive and entertaining programs. 


i 


and Porcian Scresce Mowat, its of 
cial magazine, now form the great cen- 
tain organization i the howe werk 

Strictly noncommercial and organized 


‘than to promote the use of leisure 
fall habbies relating to the home work: 
shop field, For full information, fll 
the coupon at the end of this article. 
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What Clubs Are Doing 
. » Novel Projects Made 
by Members..Complete 
Official News of the 
NATIONAL 
HOMEWORKSHOP 
GUILD 


By 


E. RayMond DeLonG 
National Seertery 


DIRECTORS 
‘AT WORK 


HOME WORKSHOP CLUBS 


CHARTER 
NATIONAL HOME WORKSHOP 
GUILD, INC a 


Iikeet course ona greatly reduced weal 


To each member of a local club, the 
Guild issues its oficial alfiate card, "This 
is now the ‘of the homeworkshop 
fraternity and entitles the holder to ma 
benefila that will help him in his worl 
and save him money, Be sure that 
iecome a member of this organlaaton, 
even if you have to art alu yourself 
and make use of all the advantages and 
nities thus opened 10. YOU 

"The competion tmong the clubs for 
new members. is keener, 
‘Amarillo Hom lub of Amar- 
ilo, Texas, had forged to the front and 
ied the Topeka Homeworkshap Club, of 
Topeka, Kans., vith a membership’ of 
thirty-eight. The parent club in Rockford, 
UL, of course, is larger. Other clubs that 
have shown excellent increases since the 
last are the Denver Homework- 
shop Club, Denver, Colo., the Cleveland 
He of ‘Cleveland, Ohio, and 
the Billings Homeworkshop Club of Bill- 
ings, Mont. 


‘This trend toward increased member- 
‘ship is a very healthy and promising one, 


No home ‘lub should be found= 
‘ed on the idea of a small, exclusive, or- 
ganization ited membership. The 


more hobbies represented in a club, the 
casi it wil be to, devie entertaining 
programs and to codperate in the hun- 
dred and one activities that make a club 
successful. 


“The Billings Homeworkshop Club, 
which meets in the homes of the vari- 
‘ous members, has developed @ unique way 
of signalizing each meeting. An illumin 
ated sign has (Continued on page 90, 


o 


A sookeack is an attractive and 
useful addition toa desk or table, 
nd by many is preferred to the usual 
took ends. which are more likely to 
slip and slide around, The one illus- 
rated is a modern design, distinctive 
through the contrast of the woods 
tused, By the selection and finish of 
the woods, it may be modified to 
harmonize with other furniture 
‘This rack is made of maple, with 
walnut strips inlaid in grooves om the 
nds. and ‘bottom, and. finshed in 
lear lacquer, rubbed. and” polished 
‘The part of the walnut strips extending 
beneath the bottom serves as a support 
‘The maple is left in one plece while the 
frooves, #4 in. wide and 34 in. deep, are 
ut on a dado saw, Ifthe saw is noc avall- 
‘ble, 2 combination plane may be used. 
"The ends. ore next cut to length and 


squared; and notches are cut on the upper 
tdger to recive the thick ends of the 
walnut strips, and on the lower edges to 
receive the walnut, strips by which the 
rack is supported. Glue and flathead wood 
screws 144 in, long fasten the ends to the 
base. The screw heads are countersunk in 
the bottom of the grooves. 

‘The strips on the ends, of selected wal- 
nut, are cut with a block at the top to fit 
the’ notches, thus eliminating a joint in 
the walnut strip at this point. The outer 


faces should be smoothly rounded, and 
Giller applied before these strips are glued 
in place, The bottom strips, made thin- 


pan — 


Hy 3) 


ther woods m 


BSS ES Ss 
ela ed 


‘low the Bookrack Ia made and the walnut end strips Sted 
be ated they provide nafielent contrast 


ner at the center to leave the support at 
the ends, are next glued in place 

After” the glue ‘has set, the comers 
where the strips join are neatly rounded 
and the entire rack is sanded smooth, 


with the corners very slightly rounded, 

Clear lacquer gives a hard, durable fin- 
ish. It may be sprayed on or brushed, 
but if brushed, care must be taken to work 
rapidly to avoid unevenness, Several coats 
are necessary to give thickness enough to 
rub down to a smooth finish. If, after 
applying several coats, the surface is 
tuneven, a sharp cabinet scraper will 
remove the high spots, saving much time 
in rubbing down. Rubbing with No. 7/0 
‘or 8/0 waterproof garnet paper and water 
fives a smooth satin finish, Care must 

be taken to avoid rubbing 
through ‘the finish on the 
edges. 

If desired, the lacquer 
may be rubbed to a polished 
finish with rottenstone and 
water. A lacquer 
‘used for automobiles, is also 
satisfactory. 

‘The design may be varied 
by the use of different 
‘woods, or by using the same 
‘ones in reverse order, de- 
ending upon the material 
at hand andthe taste of the 


PISTONS MADE INTO MODEL WHEELS 


You can make excellent 
ype wheels for model 
tlectric locomotives. at ti= 
fing expense from old auto 
pistons 

"The pistons are chucked 
by clamping on the skirt af- 
tee shiming the st, of 
the split-skire type. Turn 
the rim, leaving the tread 
aight, Next cut off with a 
gooseneck cutting-off tool or 
hack saw. Reverse in the 
Chuck, holding by the tread 
and turn the back, Reverse 
again, holding by the flange, 
and turn the tread to an an 

of about § deg., and also 
finish-face the wheel. The hollow can be 
turned by rotating the compound rest, or 
if'a sharper radius fs desired, a tool point 
can be ground to the desi curve and 


i 


‘Wheels for mod 


locomotive tursed from pistons 


the radius made by taking successive cuts. 

If great accuracy is desired, drill with 
a smaller drill and finish the hole with a 
boring tool—Fueo Bacex. 


OLD AUTO CRANK SERVES 
AS A FORMING ROLL 


Ax ovo automobile crank, or a rod 
shaped like one, if slit down’ the middle 
and inserted in the tumed-up ends of a 
section of angle iron, makes a cheap and 
serviceable forming ‘roll for light sheet 
‘metal, A square or triangular shaped rod 
may be used the same way by rounding 
the parts that pass through the bearings. 
‘The supporting angle is screwed to the 
edge of the workbench as shown in the 
photograph below. —Joseen C. Covte. 


sheet metal with 
o 

BRICK EDGING IS AID 

IN TRIMMING LAWN 


Eoarxc a lawn by the method illus 
trated below makes it possible to run one 
wheel of the lawn mower over the bricks, 
This eliminates the tedious task of clip- 
ping the edge of the grass by hand, An- 
other advantage is that the grass will not 
grow in between the bricks, as they are 
cemented together, 

First dig or hoe out a trench about 4 
in, deeper than the thickness of the bricks 
and about 8 in. wide. Use a spade to cut 
the sod along the lawn side of the trench 
40 the bricks can be placed close to the 
grass. Mix 1 part cement to 5 parts of 
sand thoroughly before adding water. 
‘Then add enough water to form a medic 
um mixture, A 100-b, sick of cement 
will make enough mixture to lay about 
80 ft. of bricks in this manner. 

Place enough cement in the trench so 
that those bricks which are to be laid flat 
will be flush with your lawn, Put, some 
cement between the edges of these bricks 
while laying them. After they are placed, 
start the angular row. This row is placed 
oon edge at 45 deg. Cement these the same 
as the others. This will give a neat edge 
around your lawn, and the bricks will not 
et out of place—J, P, Kur. 
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FINE-LOOKING 


Hand Wrought | Elstieg are 


MADE FROM CHEAP STEEL HINGES 
AND ORDINARY BAND IRON 


By Edward Thatcher 


FTER an excellent piece of 
furniture has been com 
pleted in the home work- 


shop, its often x problem 
to find suitable metal fittings for 
Common stock hinges and handles, 
useful as they are, may detract con- 
siderably from a carefully worked-out 
Project while hardware of suable 
Aesign ‘and finish will add to its at- 
ince, Suc isin, toy 
ever, is reatively epenive. 1, ee —— 
therefore an advantage to know how to 
convert mild steel hinges of the most in- 
expensive variety and ordinary band iron 
{nto fine-looking hardware. suitable not 
fon furniture but on doors, closets, 
cabinets 
‘Simple and beautiful designs may easily 
be worked out in keeping with the period 
in which the house ts planned, such as 
Early American of Dutch Colonial. The 
larger sizes of stock hinges may be modi- 
fied for use on heavy doors in the same 
way. The finished work closely resembles 
eal forgings; indeed, you actually do 
Cold forping of avery simple character. 
'No forge is necessary for this work 
Mild steel and band iron, which is really 
mild steel, can be worked cold because 


——*. WTA oun Fe 
a mnOe FROM A coMaon 


cracking. The metal may be annealed, 


necessary, by heating it red hot and 


pieces illustrated were forged cold. The 
tools needed are generally found” about 
the home shop—some sort of flat-faced 
anvil, the heavier the better; a good 
bench vise; a machinist’: hammer; small 
and large cold chisel, very sharp; a few 
files, a hack saw, and a dill for driling 
holes in mild. steel, 

Plain 3-in, butt hinges (or any other 
size) may be altered until they resemble 


ton end of strap, which la eat to length Tater 


those shown to the extreme right and left 
ofthe grou a he op othe rae, and 
any other simple designs in outline 

be obtained in the same way on this 
Gf hinge or on the other pieces in that 
illustration, 

‘The two long strap hinges of the old 
fishtail and leaf of spearhead design 
shown in the center of the group were 
made from 3.in. T-hinges with a length 
af cold-forged band iron sveted to the 
strap. When (Co 
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Home Movies 


HOW TO TAKE THEM 
LIKE A PROFESSIONAL 


By Frederick D. Ryder, Jr. 


HAPPEXED to be bee 
to dealer's 
other day when aman 
‘came in to get his first roll 
of 16-millimeter movie film. which he'd 
left for, proce So anxious was he 
to see the result that he asked the clerk 
to project it for him then and there 

‘Ninety times out of a hundred, a man’s 
first movie film is used on shots of his 
home and family, ‘This one was no ex- 
ception, est scene opened with @ 
comer of his house, Then, with a breath- 
taking swoop, the house’ darted across 
the screen, paused for a moment, and 
shot up in the air as the camert was 

down for a close-up of a near-by 
bird bath, 

‘The next shot showed an open expanse 
of lawn with a woman and a child stand- 
ing motionless and grinning into the lens 
‘There followed similar shots of another 
child and various relatives. ‘The last scene 
was a quick flash of the family dog being 
held in position, much against its will, by 
ahand and arm sticking into the picture 
‘rea from one side. All through the film, 
the picture gyrated about on the screen in 
‘way that nearly tore your eyes out. 


This film showed at their very worst 
the three faults most often found in ama~ 
teur movie making. The first is too rapid 
swinging of the camera in taking a pan- 
‘rama, The second is fire-hose oper 
By this I mean holding the camera loosely 
nd. moving it constantly so that the re 
sulting scenes, when projected on the 
scree, bob around and hop. op al over. the 
lot. Spraying the scene with pictures in 
this way is just a waste of good film. 

The third trouble is lack of picture 


Portrait Photos 


made by foolproof 
three-light system 


Wines your camera is loaded with fre 
fim and you cant qute eure out what 
Picture you want to take; why. not set 
What you ean do with thre et i take 
ing a portrait? 

ere ian example and ako a dagram 
showing how the three light were arranged 
frien wes taken, The method fequres 
Doe ht tobe placed rather close to the 
subject, rectly to one se anda ile 
above the head, The second light is placed 

On about a forty-five. dexee ine, level 
withthe face and about twice as faraway 

"The third iht 
BOTAB TT) placed. behind, be- 
BRECON, | Srenaniy 

GQ @° samee 

wr ‘You will find that 


figitatmaw *® this set-up will pro- 
HA veer noz use amazingly va- 
USitind ied results just by 


"wad" having the subject 
turn his head to df= 


ferent angles. 


oun_g O 


Portraits equal im quality to this 


If you remove the third or back light. 
the arrangement becomes quite conven 
tional. Removing light No. 2 will pro- 
duce a queer, dramatic effect with a por- 
tion of the front of the face in rather 
heavy shadow. Be sure to shield your 
lens from the direct rays of light No. 3. 
Skillful lighting will give a professional 
quality to your portraits, 


Best cesults are obeained withthe 
‘therwine use's threecptat mupport 


planning and usually is due to a failure 
{o-grasp the essential difference between 
still photography and motion picture 
Dhotography. "A motion picture camera 

Sesigned to photograph objects in moti 
you must, therefore. plan to get. motion 
of some sort into every picture and do 

Such a natural way that your subjects 
appear to be unaware that they are being 
ied, 

“This applies, of course, to scenes that 
include people. In cases where the view 
itself is the object of interest, nature 
often supplies the needed movement In 
the shape’ of trees waving in the wind, 
waves breaking’ on the shore. and. s0 
Distant views can be planned to add life 
to the scene and also to let your picture 


‘A good rule in swinging 
panorama isto take at Teast twenty 
Seconds for a ninety-degree swing OF 
Portinately less Tor a shorter one. That 
Should be the maximum speed.” Even 
Slower is better if you can atford the ex: 
tra flm thus. used. ‘The same slow, 
Meady motion should be sed: when. you 
find. it necessary to. change the framing 
of the picture to follow the small moves 
tents of your subjects 

“The best possible way to eliminate fre- 
howe operation is to use a good ipod 
fitted ‘with a_swinging and tilting. head 
specially designed for "motion picture 
wk Sach i own ne of 
The photographs. “However, a tripod is a 
tdumsy ‘and’ cumbersome, piece of, ap- 
parats to lag around on tripe and hikes 
Ptbe times when you are sure to want Lo 
take pictures 

‘A ipod is steady because it has three 
points of support, and the best handheld 
position for’ motion picture camert tlso 
Aas" three points of ‘support. Another 
Dhotograph shows how to hold i this way. 
The arms, steadied by pressing against 
the sides, form two of the points, and the 
check isthe third 

Tr you want (Continued on pote 85 
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BIG THRILLS 
FROM LITTLE 
NEGATIVES 


RING out ail the beauty of your snap- 
shots—enlarging does the trick. And 
now it’s so easy—at home. With one of the 
new precision miniature cameras, you can 
get critically sharp negatives... with a sim- 
ple darkroom outfit, you can do your own 
developing... then with the Home Enlarger, 
you can make beautiful large pictures you'll 


be proud to frame and kee 


These miniature Kodaks make 
negatives that enlarge beautifully 


‘Stigmat Tene 
Bictwres of rou 
Price, $2250. 


KODAK 
HOME ENLARGER 


KODAK DARKROOM OUTFIT, NO. 1 
‘Taking pictures is only half the fun, Here, in one com- 
pact outht, is everything you'll need for developing and 
printing. Includes safelight, rays, chemicals, graduate, 
stirring rod, developing clips, blotters, and Auto-M: 
Printing Frame. In a durable, black fiber case, with i 
struction book—$8.75. 


KODAK 
PANATOMIC 
FILM 
fine-grain film 
forminiaturecam- 
eras. Gives clear, 
brilliane negatives 
that yield big en- 
largements without showing graininess. Fully color-sensitive, 


IF IT ISN'T AN EASTMAN, IT ISN'T A KODAK 


FREE . . . Kodak catalog 


Eastman Kodak Company, Rochester, N.Y. 

Gentlemen: Please send me afree copy of your catalog. 

Tam particularly interested in more information about: 

Kodak Home Enlarger _ Miniature Kodaks 0 
Kodak Darkroom Equipment () 
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IVING jin a section of the country 
here fogs are a frequent dan- 
fer to those who venture out in 
a car, I devised a simple kink 

to get clear visibility even. on the soup- 

fest nights. Borrowing the idea from the 

moder neon beacon, I found that a 

smooth shect of orange or light-red cel- 

lophane fastened over the lens of each 
head lamp with a strong rubber band col- 
ored the light just enough to allow it to 
pierce the fog. According to experts, the 
explanation is that light at the red end of 
the spectrum is less easily dispersed by 
fog oF dust than is blue light —W, R. J. 


‘SIDE CURTAINS 


Side Curtain Case 


IEN I first became the owner of a 
small roadster, I spent considerable 
time trying to find some convenient place 
{o stow away’ the side curtains when they 
‘were not in use. At first. T decided on the 
{ool compartment under the front seat, 
‘but the tools scratched the celluloid “win 
dows.” Finally. T made the simple case 
shown ia the illustration. 
A piece of heavy yet flexible cardboard 


” 


served as material for the 
case, Tt was cut cross. 
shaped. ‘so that, the flaps 
when folded back form an 
inch-thick envelope just 
‘wide enough and long enough 
to house the curtains 

To mount the case, an 
ordinary wire coat hanger 
Was first straightened and 
ten reshaped to form three 
small loops. ‘These project 
UUwrough three small holes 
ccut in the upper edge of the 
ease and hook over three hooks screwed 
into the wooden framework at the front 
Of the rumble seat compartment. An ordi 
nary slip-buckle strap is used to hold the 


case closed. If desired, the case can be 
given a coat of shellac and then painted. 
When storing the curtains, all sides 


should be unfolded and the curtains laid 
flat in the case. Soft cardboard separators 
(shirt boards will serve) can be placed 
between the curtains to prevent them 
from rubbing together —M. A. F. 


Finding Faulty Plug 


ALTHOUGH many tricks are used to 
locate a spark plug that is missing, 


the easiest way that the writer has found 
requires no tools or homemade testers 


Simply start the motor when itis cold and 
allow it to run until it is warm. Then stop 
the motor and feel the base of each spark 
plug. The spark plug that has been miss- 
ing will be colder than the rest —E. J. . 


Emergency Repair 


BEATEN EGG 
WHITE AND 
ONE QuAaT 

OF WATER 


Useful Short Cuts 


for MOTORISTS 


Suggesttous for Quick Repairs and Handy 
Improvements on Cars Made by Our Readers 


weayy supp use 
‘Sion stot 


Guards for Hood 


OS MANY modern cars, the heal lamps 
fare so placed that they receive 
scratches and dents from the front cor- 
ners of the hood everytime it is raised 
lowered. This can be prevented by pr 
viding these offending front corners. wi 

iprovised bumpers made by splitt 
short lengths of heavy rubber tubing 
lengthwise and slipping them over the 
‘bead that edges the corners of most hoods 
If desired, the tubing can be held rigidly 
in place with cement—O. B, 


Mending Radiator Hose 
WHEN mak. 
inganemer- 
feency repair on 
a leaky radiator 
hose, your. first 
thought will be 
to,se ordinary 
friction tape. 
However, if ta 
is used alone, 1 
heat and water 
lissolve the 
‘A better method is to use a 
‘of rubber cut from an old inner 
tube. Wrap it around the hose in the man- 
ner shown, Then apply a layer of friction 
tape to hold it in place—J, L. 


of Radiator Leaks 


ORE way 10 stop small 
leaks ina radiator 
core is to beat the white 
Of one egg to.a froth, mix 
it with one quaet of water, 
and pour it into the radia? 
tor. The writer has found 
that as soon as the water 
gets hot, the misture co- 
agulates and will stop any 
small leaks that may’€ 
‘without interfering with 
the normal circulation of 
the radiator and cooling 
system—K. M, 
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_WHEN BLOW-OUTS THROW CARS OUT OF CONTROL 


| WAS RIDING RIGHT) TSAW THAT TERRIBLE BLOWOUT ACCIDENT YESTERDAY, 
=F ae was] fl 1M GOING To PLAY SAFE, BELIEVE ME. PUT A SET OF 
THOSE SUVERTOWIS WATIVTHE LIFE SHER 


GET THE TIRE WITH THE (U/L G107 


PROVED 3 TIMES SAFER FROM BLOW-OUTS 
aaa. ‘iguana faa 


THIS 


BODY chae escapes injury 
AN vrecked car after having a bl 


inchy. Because BANG!—wheo 
Happen you mught Just as well be in a 
tirlejacker, You cant steer. You can't 
Hop. Vou're headed for trouble 


s high speeds—40, 50 and 6O— 
generate errtic heat inside Your tre. Ral 
Pet od fabric separate. A bilster forms 
inside the tre, where you can't see 

GROWS,until... BANGLA Blow-oudl 


No extra cost! 


To protect you from blow-outs, every 
new Goodrich Safety Silvertown Tire has 
the Life-Saver Golden Ply. 


LIFE-SAVER GOLDEN PLY 
RESISTS HEAT — 
“\_PREVENTS THESE j 


‘This remarkable invention resists heat. 
4 ze ~ than other standard tires, 


Rubber and fabric dont separ 
blisters doo't form inside BLOW-OUTS AA 
oe FREE! Heodsome emblem ab 


Prevented by the Life-Saver Golden Ply. tt 


And here's proof. 


Racing daredevils tested the Golden Ply 
at hreakneck speeds. Oa the world's fastest 
track. Gave it everything they had, Rubber 
BoC 50 hoe it fairly smoked. Not ove blow= — bertor akton. O- 


% Goodrich Safety Silvertown 


Coprtieit, 1934, The BF. Goodtich Rabber Cox WITH LIFE-SAVER GOLDEN PLY 
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Now... you can replace 


with 
WOOD cans 


Wonderful new discovery—called 
Plastic Wood—handles easy as 
putty, but when it dries it actu- 
ally becomes part of wood to 
which it is applied. 


‘DONT SPANK MiM-| 
PLASTIC WOOD wit 
HIDE THESE NICKS, 


areatest “ac 
fharvels of the age 
wr preparation 
that, fmaes. thou 
sands of home a 

Sorkahop repa 
Even an amateur 


ok 
tool Ifyou want 
air dams 


Sd yp ot 
ot table 
eacks along base- 
fond and ia floor, 
Tevet, loose 
Sn dra ple 
rt sourself' ean 
St Phuatie Wood 


TLL FILL FLOOR 
CRACKS WITH 
PLASTIC WOOD, 


Wipopad. I becom 
get that taker aed 


p= j 
eRe 
‘urnished of lacquered 

=e 


Get 28 tube of 35 oa ot 
Sey"hardware, bet ode 
potent ie 
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bg PLASTIC WOOD 


YOU CAN LEARN TO DO 


Spiral “Turning 


by making this stand or coffee table 


By 
Herman Hyorth 


Teo opposite 


cslinder is now also divided lengthwise into 
four equal parts. The division Hines may’ be 
ny marked from the square edges of the Tos 
Uesin drawing the spiral at line 4, continue t 
where lines b abd 1 intersect, then proceed 
lines c and 2, next to line (opposite to 2 
and 2, and then to lines # and 4. Complete the 
revmaining three turns in the same way 


Seay ee 
Sires ta dee tale 
pa oc a 
eat ert aoa 
Dade meee ey 
peci asae e ae a 
cabin seer 
oe eee 
See ey ae 
pe nan cbs 
arenes 
soos ON ernie 
es ree 
see Sami 
Series 
en Sa by 
See 
seefeceter tern ee 


S= legs on tables, chairs, cabinets, 


points. Center each le carefully in 
the lathe. Helore tesinnlng to 
tum, itis advisable to make 2a 
cut ineach corner Just outsie the 
lines’ marking the square parts. 
egin ‘the rounding “process by 
making one or tivo cits with 3 
farting tool at the saw cuts. as 
Shown in the Sint of the detail 
Grawings. Finish the rounding 
‘with goure and chisel as in the 
Second deta drawing. The square 
formers are easly rounded with 3 
Win. skew chisel, which ie held 
at on the togl ‘est as in the 
scraping method. 

‘The spiral itself must be made 
bby band a¢ it cannot be turned 
except on 3. special production 
fathe, It is laid out as follows: 
Divide the straight “cylindrical 
pice into equal parts; in this case 
four is about the right number. 
Suhdlivide each of these parte into 


‘STEPS IN TURNING LEGS. 


Assembly drawings of t 
‘SiaSRiclchern and thee ota 


four equal parts and mark lines 
around the evlinder as shown in 
the third. detail drawing. The 


et 
in aking ‘the Tees 
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wth rouah shaping fs done witha chivst 


Saw along the spiral line with a back saw to 
a depth of about #4 in.; then make V-cuts to 
tom of the save ‘chisel. Fi. 


Ish the bottom of the cut with a round fle and 
smooth the sides with a fat fle and sand 
ape. Do not finish the spiral too abruptly at 
© ens, Dut gradually taper {off as shown 
ihe cawing of the stand. Note that the 
fpiral rune In opposite directions on exch pair 
Of legs, During the carving, the leg maybe 
Supported on the lathe centers 
The rails and stretchers are now made. If s0 
desired, they may be mare a ttle ha 
the dimensions elven, so that the sta 
‘wed as coffee able, The lower elses 
rails may also be shaped instead of beine 
right, The beads shown on rails and 


35, p. 80). The stopped chamfers on the 
streichers are made with n chisel and a block 
plane or with a seratch stock. 

The rails and sretchers may be joined to 
the legs either with dowels oF with mortise 
‘and tenon joints. 

‘Glue two opposite sides first. Place the 
clamps on the face side, and hand-screw the 
two elued sides logether as shown in one o 
the photographs to prevent the clamps from 
twisting the le square. When the glue 
Isudry, the sides are Joined with the remainin 
two ralls andl stretchers 

“The top should be male from two of t 

awer boards rather than from one wile 


‘ane. Iti preferable 40 stat planing «hued 
Up top aceon the era Use a ery sharp plane 
hd take only lisht euts, Smooth with a cab 
tet seraper along the grainy and nish with 
Sindpaper 

The Mand may be stained and finished 
with thrce of four coats of very thin shellac 
Rub tetween coats with No. 20 or 3/0 steel 
wool. Apply a coat of wax over 
Of shellac and let dry over 
Wy rubbing briskly witha soft elo 


[List of Materials 


2 Rails 
| Ralls 3 
Stretchers x 
Top Mas 
Diem ae sven in lcs 


Tast coat | 
ne Pa | 


‘ne a friend of mine lent me 
my first pipeful of Union 
Leader, I had no idea it cost but 
10 a tin. If I had known that 
maybe I'd have been chary of it 
: for I'm pretty hard-boiled 
and fussy about tobacco. 


‘That first pipeful won me... 


UNION LEADER 


‘Cranes Bes fam at ul Che 
and my pipe. We both fall pretty 
hard for good old Kentucky 
Burley... and I never tasted 
smoother Burley than Union 
Leader. I smoke it regularly, not 
alone because it's a big value, 
but because it's a grand smoke. 
(Good for cigarettes, too.) 


n 


HERE THEY ARE 
U.S. GOLDEN FLASH BIKE 


2 
Pair of U.S. Chain Tread Bicycle Tires 
BElectric Horn 4 Electric Headlight 
How would you like to write a story and see 
‘your name in print as a real author? Here is 
‘chance to get your story and your picture 
in Open Road for Boys and Boys’ Life mag- 
‘azines, and also win one of these big prizes 
tkiven away each month. The contest will be 
‘open until September Ist, 1934, and prizes 
will be given to the boy sending in the most 
Interesting story on the subject, "My Adven- 
ture on a Bicycle." Prizes will be awarded for 
the most interesting adventure, or the story 
that tells the occasion when your bicycle 
proved most valuable to you. 


Read These Rules and Start NOW 
‘Anyone under 18 year of age elighle, Manuscripts 
‘ut be es than 300 words, written nin or type 
Writer om one ade of paper only. Mail tory with 
‘oupon below or copy ef one propery Alle out to 
dren there 

iach ‘tory must be a true experience of the 


‘Dent 
tice Folow the EXPE 
find tna on Us 8. Chain 
‘Trends pay 


United States 
Rubber oo 


U. §, RUBBER COMPANY 
‘Beye Tive Division 
1790'Broadway New York City 
Gentlemen: Attached to thls coupon is my 


Signed (Parent or Guardian) 


i 
t 
1 
1 
i 
1 
1 
It 
1 
i} 
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By Morton Bartlett 


HIS. briliant, gnomeike bi 
add color to any 


house 


them in spite of— 
‘or posiibly because of-—its searlet ‘root, its 
Window boxes, and its 

‘The main structure of 0 : 
white pine. The front and back ends are first 
Jig-sawed out. They are 

“and 644 in. high respec 
ely, and 614 8. actos 
the bottom. At the widest 

int, where they fare 
t, the ends are 9 in. 
“The recesed Dutch door 
panel is made by placing 
the bole for the door on 3 
Blece of {4-in. wood and 
fracing) the outline. The 
recewed windows are made 
the same way on. }4-in 
Wood which has "had 
rooves cut acrows the eral 
‘ith a 
‘ate 
fre cut a lite larger’ and 
trimmed down so they 
fit very smugly. ‘They 

ce ito pace, Dash 
the inside, to sive 


‘ow te lay out the front and back. Above: The 
astern svt be soldered ao it will ot swing 


uaint |) Bird House 


FORMS COLORFUL 
GARDEN ORNAMENT 


1 recesed effect from the outside as shown, 

‘The ends are screwed toa 64 by Pin, bases 

"The siden 134 by 7. im ame nest 

ein place with 114m. wige brad, The 

shaped with m plane, and the 

‘concave. with a gouge. Finish with coarse 

Sandpaper. ‘The front end is beveled around 

he top toatch the slope of the roo! toward 
the rear. ‘The window boxes are pees of? 

in. wood figsrwed out 1 litle crooked and 

taeled in place under the windows, 

“oe carved ol i made 
from Yd. white pine, 
ably. ren. Two. pects 

be needed 
be. wel 


Son redempt 
Lay one < for the 
chimney de on 
ther bench top, and. place 
the house om it in the ape 
Drosimately correct pene 
on Draw peel “ines 


concave places both an the 


house and on the root 
hoard, ‘Alko mark one of 
tivo other strateie. places 


for screws, “Removing the 
hose, deli holes 34 i in 

de the lines where marked, 
‘The holes should ‘be not 


uite as large as the shank 
8h a 1écin, No. 9. (8/16- 
in.) wood serew Dll holes 
lato the ends of the house with a No. §2 dill 
to receive the screws. 

‘Screws are put through the holes in roof 
as far as they: will xo ancl started in the house, 
‘but without exerting dangerous pressure. With 
tine side of the root an, let steam {rom a boll- 
ing kettle blow on it; or the boiling water 
itself may be poured on. Tighten the screws 

by bit, working. first one then another. 
Too much’ speed will result in spliting the 
roof, The screws may be helped by pressing 
fon the root with gloved hands as they are 
Uehtened 

“The chimney, carved {rom wood by 2 in, 
{screwed {rom underneath before putting on 
the other side of the roof. Fitting the root at 
the peak when both sides have been steamed 
in place ica matter of whittling and joining 
in Which the worker must use his individual 


POPULAR SCIENCE MONTHLY 


skill. The final step is to cut the outline of 
the roof with the fretsaw blade at a 90-dew 
finale to the handle. The house i then put ia 
warm place for two or three days to dry 
fut thoroughly. After this, eacks and screw 
holes may be concealed and the angles at the 
‘overhanging peak and the base of the chimney 
Founded out with wood substitute, and the 
‘whole finished with fine sandpaper 

Painting ie done with outside colors. The 
roof is red; the house, white; door, yellows 
binds, green; window boxes, gray; chimney 
red with a white or terra cotta ‘low: 
‘rs may be painted with arti and 
Fenewed each year. A litte 
black may’ be used sparing 
ly around sashes and to i 
represent hinges. 

"The lantern,” which is 

added last, consists of, 1 
Square radio bus wire and | 
two cones af thin copper, 
Tris secured to the house 
with ‘small saples, "The 
Wire is painted black, and 
the lantern decorated as 
you like, 

"The house should be 


erected on a pole 8 t0 10 
it above the ground in x 
Dlace where people do not 
Dass too. frequently. The 
fresh smell ‘of paint may 
Keep the birds away "for 


awhile, but in the end they = 


(Cot the chimney 


will come to it. T have had 
both: biuebinds and. swal- is 
lows in houses of this con: 


Dimensions may be modified to suit the 
particlar birds you wish to attract. For a 
{abulation of suitable sizes, ee PSA, apr 
Hs P93: 


SIMPLE DRILLING JIG 
FOR MODEL DEADEYES 


BLOCKS SCREWED TO) 
HOARD OF BENCH 


DEADEVE 


DDEADEVES for ship modes or any other 
‘small round objects can be held securely 
for drilling in a clamp made as shown in the 
drawings above. The deadeye is placed be- 
tween the two wooden jaws, the tapered ends 
fof which are then pushed between two blocks 
‘Screwed to a board of to the bench top. A light 
tap oa the rounded ends of the jaws will make 
them grip the deadeye as tightly as necessary 
‘To guide the dril,'a small metal cup with 
properly spaced Beles 

ver the deadeye—I 
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Dirty or Worn SPARK PLUGS 
waste 1 GALLON of GAS inl0 


STOP THIS LOSS by having OXIDE COATING 
CLEANED from ALL YOUR PLUGS 


It is unnecessary to let dirty or worn spark plugs waste gasoline 
—and rob you of new-car performance—when spark plug clea 
ing by the new AC method is so quick and thorough. Most 
motorists don’t realize that their engines are missing intermit- 
tently—in acceleration, at high speed, or going uphill. Blame 
dirty or worn spark plugs for that—also for eating up one gallon 
of gas in every ten. Badly worn electrodes, or oxide coating, 
forming on the insulator of every plug, cause this waste and loss. 


HAVE YOUR SPARK PLUGS CLEANED NOW 


and the spark gap adjusted, in a few minutes, and at low cost, 
by any AC spark plug cleaning who have 
their plugs attended to two or three times a year stop waste, 
save far more than cleaning costs and enjoy new-car performance. 


NEW AC METHOD CLEANS SPARK PLUGS LIKE NEW 


‘can escape oxide coating. Go today and 
have your plags cleaned —stop of 
gasoline and loss of power—regain good 
performance and satisfaction. — Have 
badly worn plugs replaced. 


ion. Motorist 


Nearly every garage and service station 
is now equipped with the new AC cleaner 
which removes all oxide coating, soot or 
cearboo in quick time. The AC method 
cleans all plugs like new—and no plug 


Flint, Michigan 


FRE 


EVERY WEEK, NEW FORD fr 
CHEVROLET OR PLYMOUTH 


“ae 


THE QUALITY SPARK PLUG 


” 


CUTLERY! 
Who called it cutlery? 


SUTLERY mesos Knives and shears 
that en The dicionaty bas 20 word 
{dal oes whch oly dew ad 
ak up words like chop, 
Sogn tod dew: Tipo 
ciry inthe avergs home. 

A Norton Pike stone, oF houschold 
asinder will put the eat back Inco your 
futlery The butcher uaes them +o 
Sharpen his knives and cleaves. The 
‘woodman uses them for hit axe. Gr 
Pencers, cabinet makers and mascer 
fruchints ae Norton Pike’ Oilstones 
{o_put bard, aperbarp edges on Bee 
ttel ols Expert workmen Eoow when 
tose un Lodi Ollvone or that aristocrat 
fall stones, the Hard Aska. 


All the Knacks of Experts 
How to sharpen different tools accord 
ing to theie shape and purpose is told 
land pictured in the Norton Pike free 
book. Whata maa doeso't know is ofien 
hard vo imagine. Why guess about this 
book, Write today before you forget. 


NORTON. 


Use 

what Experts PIKE 
he 
Sharpening © 
Specialties 


he “ 
pens mr sharp enough to mk for 
Soe PREE” ™"? ial 


Nene. 


Adres 
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A matchless 
FLYING MODEL 


||| we xou wwe 


Kee 
ise, 
dynamic, model. 
eee tomes Ho 


Tis lar superior trom an seto- 
Mandpelae to. mest 


\0 AID you in your home workshop, 
Porutax Scursce Mowry offers 
blueprints with working drawings of 

number of well-tested projects. The. blue- 


Order by number. The numbers are given in) 
Itc type and folow the ties. When 9 oF 
bers follow one title, it means that 
{here are two of more blueprint in the com= 
plete set. If the letter “R” follows a number 
[indicates that the bloeprint or set of blu 
s is accompanied by: 
fasteated instructions whi 
ravings. II you do pot, wih this supple 
ment, omit the letter “R" from your order 
and deduct 25 cents from the price given. The 
instructions alone are sald for 25 cents each. 
‘Many other blueprints are available, Send 
1 stamped and addressed envelope for » com- 
plete lst. 


FLYING AIRPLANE MODELS 


OUR WELL-TESTED 


BLUEPRINTS 


Insure Your Success 


RADIO SETS 
AULWave  Portbl 
‘ee 


Receiver (batter), 


SHIP AND COACH MODELS 
[Constrcton Mite are avallable for 
sao oth es 

Scenic Halt Mode (13460), 04 

jestipeu So Terese hull, 
eh a9d: 198208 


BeBeGES 263 Fs cubis BE 583 5 edisiead & 


Berman Gully Cisn 
Bette ay. 


Yack Sew Scone 
Fide Cea ek. 


MISCELLANEOUS 
rng (Cll ae), P29 


Weaken 


Sespi ai thin amount the fn ofthe Hee 
‘oon 


‘Aout coe week bvequed to i 
FURNITURE 


Popular Science Monthly 
381 Fourth Avenue, New York 


Send me the blueprint, of bluprnts, numbered 
Priocy 


Xo. Xo Neo. 
Pattern bt I 
Repeats alone fr. 

1 ae jecaiag lla ces 


City and. Sate. 
Pence print Your aie and aes Gey 


(© Ths ses nn advertisement signin the appromt of POPULAR SCE eTTUTE OF StANDARDS — POPULAR. SCIENCE MONTHLY 


SOLDERING PADS MADE 
OF SHEET ASBESTOS 


‘OR those who use a jewelers famp and 
Dlowpipe in soldering small articles, these 

“The frst 
asbestos 


asbestos pads will prove helpful 
‘one is a cecular pad!-madde fro 
Strips, wound tightly and pressed 
cover. The pad sould be thi 


work may be inserted their entire length 
IC the strips are not eut evenly, the pad may 
be sandapered down to p 
face flush with the edge 
‘The second type of pal consists of two re 
tangular blocks built up of sheets of asbestos, 
h ther with common Bots. 
paste, Other forms may be made 
toldering jobs, but the pads shown, 
When used in combination, will take care of 
all ordinary fobs—J. W. CLEMENT. 


ACORNS SERVE AS LAMPS 
IN MODEL OF A CITY 


HILE making a model of 
part of a city, T solved 
the problem of providing sult- 
able lights to Mang from the 
lamp-posts, by using acorns. "The acorn of 
there! oak: i best for this ‘purpose 
"The pale itself isa. 1- oF 34-18. dowel 
10 in. Jong. The bracket is a 2'-in. nal and 
wo pieces of heavy wire that have been 
Mlattened out. The Mattened pieces are curved 
to the desired shape and. fastened. together 
‘with ‘mall clips made of wire. The acorn 
is fastened to the bracket bya wire running 
through its center. The foot rests are small 
pieces of heavy wire bent at the end and set 
nat tin, intervals 
‘The bracket and the cup of the acorn are 
painted black, 


MAY. 


“Yos,i's a beautiful place of wood and 
T don't want t0 spoil it. How do you 
think it should be finished ?"® "I don't 
know. But Thave a new book at home 
‘that will give you some ideas. FI run 
‘over and getit—be back injusta minute,” 


/O/ 


MONEY*SAVING HINTS FOR THE MAN 
WHO HAS HIS/OWN WORKSHOP 


“Exactly what I wanted, And herds 
something else—a way to get a natural 
swvod effect over old paint, Where did 
You get this book?” "Down at the 
More where they sell Lowe Brothers 
points, They're giving it away». free” 


Can lacquer be applied over 
painted, varnished or enameled 
surfaces? When both stain and 
filler are used on new, open grained 
‘woods, which should he used first? 

‘These que 
| others are fully answered in our 
| new book—"101 Questions Abou 
| Palating and Decorating.” It also 
| tells you how to select attractive 
| 


ns and many 


color schemes for your 
home and how to paint 
ious surfaces —exterior 
and interior. Get a free 
‘copy from your local dealer 
in Lowe Brothers products. 


It will save you time, trouble and 
And, remember this—analysin 
shows so-called “cheap” paints to 
contain as much as 63% water 
porating liquids. In 
contrast, Lowe Brothers paints 
contain 90% film-forming solids— 
consequently they cover more 
surface, last longer and cost 
much less in the end. ‘The 
Lowe Brothers Company, 
Dayton, Ohio. 


The beef took moe fered fre 
iy tootre ts Lewy Brodin rodeas 


Lue Bother 


PAINTS ¢ VARNISHES 


Quality Unsurpassed Since 1869 


al 


=e? 
Aid. 
UNRULY 


HAIR 
Stays Neatly 
Combed 


Costs but a few cents to use 
—a bottle lasts for months 
JS YOUR HAIR aiticute to keep 
jlaee? Doe ack natural gloss and 
lustre? 

_ It is very easy to give your hair that 

lousy and orderly appearance 40 

essential to well-groomed boys. 

just rub little Glostora through your 
salremer wien eae ne 
shampooing, and your hair will then 
stay, each day, just as you comb it. 

Glostora softens the hair and makes it 
pliable. ‘Then, even stubborn hair will 
stay in place of its own accord. 

Te gives your hair that natura, iy 

room et instead ul leaving it 

Tie Saleratcel aaap to eest pees 
and creams do. = 

Glostora also keeps the scalp soft, and 
the hair healthy by restoring the natural 
oils from which the hair derives its 
health, life, gloss and lustre. 


Se eetacy 
au like, whether 
te center, or brusbed 


‘A large bottle of 
Glostora costs but a 
trilleat any drug store 
and will last for 
months. 


& Glostora 
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WE FINISH THE 


Far TFORD Model 


and hoist her battle flags 


By Captain 
E. Armitage 
McCann 


if 
aaoacnae, Pn 
irae ttetet 


Teoked 
pea 


now nearing complcion 
“Thin the laa of ste of ve 
ticks which began inthe January = 


‘Our endeavor, after much research, 
s to make her as she was duriog the 
hheicht of her fame in the early 1807s. 
‘There & not room to describe every 
last detail of the rigging, but a few 
hints should be sulicient if the pee= 
Siously published. rigsing plan ‘and 
the various photozraphs and sketches 
fre carefully studied 

Four thicknesses of black or dark 
‘brown cord are used for the standing 
rigging. These grade {rom cord about 
‘as thick as No. 20 wire for the lower shroud, 
Stays, and topmast backstays to the thickness 
fof No, 30 wire for the roval backstays and 
Stays. Hard-laid Tinen cord should be used, 
‘The running riszing (that leading throwsh 
blocks) is natural flax color or light brown 
ranging in thickness from No. 22 to 34. The 
Intter is equal to No, 70 thread. 

Tt is wise to make the caps and ship the top- 
masts before setting up the lower rigzing; 
then the bishts will not be i the way. Each 
‘ap should be made to fit ts mast, 20 that the 
‘masts will be parallel at the doublinss. 
bier i the best material, but celluloid or hard: 
‘stood can be ted. Actow them lies 2 curved 
piece of metal with holes for the topping lift, 
to keep them clear of the topmast shrouds 

the upper deadeyes level turn in the 
forward deadeye (starboard side); reeve the 


How topmast deadeyes and sheouds are set 
Spe The Tattnchshrovdn are ot aott copper wise 
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Tm this unusual view of the model, the ri 
to io 


lanyard, 
posi 
And down the 


ning the deadeye almost down to 
hen take the cord around the mast 
side, Hold the second dead 


position and bring both lanyards down to- 
tether. The nest pair goes to port, and so on. 
Betore setting up the rggitgs T hitch a tem 


porary stay'and.backstays to the masthead 
find brine them down tight to the hull to hold 
the mast in postion. At the lowermast 

zkoes above the shrouds; in. every 
‘above that, the stay goes on Brst 

"The futtock shrouds are next, oF they may. 
be put on first. T made these of solt copper 
wire, fastening them to the futtock bad, then 
taking the ends through the straps of the dead 
eyes, which project through the tops, 
esting them underneath, 

“The topmast shrouds should be set up nest 
with a grade thinner cord and 8/32-in. dead 
tyes, Then come the topmast stays and back 
Mays, The fore-topmast stay. fy double. Tt 
Teads through the bees on the 
turned back through bolts 
felzed, The inner jib stay 


Two ronwaao sinovos 
‘On stanbona S100 
(Ext Pala ON 
ipoar S108) 
a 


‘Temporary guys 
the shroude'are 


striker, and to a bolt bow. The fore- 
{opealiant and royal stays are similarly set up 
Iti whe to leave all these upper stays unt 
later, because the jp boom is very much inthe 
way. The main and miszen topmast stays 
come dawn through eyes put into, or strapped 
Around, the lower mastheads, about 1. i 
above the tops and are seized to bolts in the 
tops. 

"AL this point it is wise to put om the rat 
lines (steps).."The correct distance apart is 
hardly more than #4 in, but T spaced mine 
3/16 in, which looks wel 

Nest ship the "(Continued on page 6) 
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‘You haven't one sige whisker that isn't 
enced in a tough, waterproa jacket of 
til—and that esogh, olly jacket fa what 
makes whiskers so hard to cut. 


2Q 
But—if strip that waterproof coat- 
ig NAN ol eachaaopery Wise, 


won't have a single reason for sayin, 
Vouk" when you have, sy 


Q cant roennel 


Mose chang came dont rena that 
waterproof coating completely — that’s 
thor makes shaving bard Foe toetchav. 
ing creams work up into a frothy, big bub- 
blelather—bubbles that are too big to get 
close to every whisker. 


BOSS-YOUR WHISKERS 
ARE HARD TO CUT 
‘CAUSE THEY'RE 


WATERPROOF 
AS A DUCK'S BACK. 
COLGATE'S 


DE-WATERPROOFS 
EM- MAKES SHAVING 
A CINCH ! 


Colgate’s |-Shave Cream whi 
Tenge of tyr Ue bubble eae 
crowd clase around every whisker, 
Thowsends of thes tiny bubbles com: 
pled surround each whisker and seip 
Sy wart cing 
hey emul that Sly, waverpoo! coat. 
ig Ceba te—elooah eal wey, 


‘Then—these tiny bubbles soak each whis- 
ker soft. Wilt it. And your razor cuts it 
slick, clean and without pull. See if it 
doesn’t! Just try Colgate’s, Notice how 
much easier it makes your daily shave. 
The large 35¢ tube is now only a5¢. 

P. S.—For the nth degree che fn 
mae @ 


DE-WATERPROOF 


your whiskers—and 


make shaving easier 
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“You got him! 


Due to the Long Range | 
Killing Power of 


SuperX .22. 


“That ‘chuck was 100 yards away, 
at least. But you got him. Now you 
know what Super-X long range 
22's will d 
Super-X cartridges have greater 
Killing power at the longer ranges. 
Your bullet CRASHES into its 
mark with 50% more power, made 
ossible by Western's patented 
uble Action powder. Mail the 
Coupon for interesting free folder. 


WESTERN, CARTRIDGE COMPANY 
"sie Adami Street, Bat Altos 


5 REASONS WHY 
SUPER-X .29s ARE 
BETTER CARTRIDGES 


T Warman Caatacs Cone 
| Sreadien tte Ant 

el ry ae X en age 8 at 
rates 


Hay when anbwering advertisements Is 
this magasioe me 


A Money-Saving Way to 
KEEP YOUR 


& Paintbrushes 


keepin paint and laquer brushes in the proper 
While conventional methods of 
the expense is beyond 
othe typical paint jobs 
Of the bome workshop, ‘where in many” in 
Mances more ‘material will be required to 
‘eam the brush than har been used to palit 
the object 
Here fs a system that has solved the prob- 
Jem Tor me. Tt may not be good chemistry 
and perbaps the’ brushes won't last $0 long, 
but F have been using it almost a year and it 
saves much time. I-po longer dread to be 
commissioned by my small son to paint a 


ellied soap, made by line the 
fan about one thied {oll of soap fakes and 
then iiling it with water and stirrine. The 
‘am of water i tscd for heepine brushes 
Saft until you are ready 
"To keep brushes from res 
ties, clip a spring type of clothespin on the 
borweh, then put a 10- ot 12-penny nail 
throuzh the col spring in the clip. This makes 
it possible to hane the 
idee of a can as tlustrat 
‘After using 2 brush, take a handful of 


Clean 


crumpled, newspapers and remove the excess 
pant oF lacquer from the bristles If you are 
hot quite ready to clean it, clip it with 
othespin and hang it in the can of water 
Brushes should not be left long in water, but 
a ‘short immersion does no harm. 

The second step is to pour a litte gasoline 
cor naphtha in the empty can and wash the 
bbrush in it, if oll paint, varnish, or enamel 
has been used, Tn the case of shellac or lnc- 
quer, pour wood alcohol In the empty can and 
Work the brush around in it. Although wood 
alcohol fs not a perfect solvent for lacquer, 
1 find it works satisfactorily when used while 
the brushes are still wet, It is well to inse 
he Brash in hot water before and alter this 
second 

‘The thi 


fs to. work 
soap jelly, 


step in either 
the brush thoroughly tn the ean 
"Then wash in hot, water, 
‘The final step before putt 
away (unless it is a 
the base of the bristles with o 
This tends to. dissolve 
Femaining vestiee of paint and insures pile 
ability where the bristles are most likely vo 
become brittle and break off. 1 brushes are 
wed. frequently, the oil should be applied 
sparingly, but i they are not to he used 
Yong time, it may be used more freely. Tt will 
evaporate over a period of time. T treat my 
lacquer brushes. in 
the same ‘way, but 
hesitate to recom= 
mend it because 
cen a trace of oil 
may cause dificulty 
when using lacquer 
Here's where. the 
‘sconomy comes in 
‘The gasoline, naph- 
tha, ‘or aleobol, as 
the’ case may’ be, 
poured. back in 
the storage ean from 
which it came and 
the can covered and 
put away. The pi 
tent setles ‘at ‘the 
bottom, and the 
leaning liquid may 
be poured off and used over and over again, 
‘Gn small touch-up jobs where the saline 
is hardly worth while, T have 
venient to use a plece of cotton 
twisted on the end of a smal stick. This can 
be thrown away alter using 


the brush 


ad soften any 
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PRICED FOR THE FAMILY BUDGET 


HOME MOVIES AND HOW 
TO TAKE THEM 


(Continued from page 72) 
ty, bom seer at tlie hat your You've always needed a 


{EeSeduon iy ane Sp te Beer 
sera on the wall tad run eens 
Smt ie at nce and o ROYAL PORTABLE 

eesti te convert yout 
ash palin tear bling 
Sak 2<5| mow you can afford one! 


EMEMBER, too, that the use of a long 


Soca les rath arava whatever ‘Choose from three models! All are real Royal Portables of latest 
wabble there may be in the camera support ‘ 

eee Reeve any be a Wee oe ee design and construction. Complete in every respect! Handsome, 
2rin lens and holding the camera as susgested, sturdy, easy to operate—even if you've never typed before! Created 


but if you use a 3- or 4in. lens, you are sure Tag dg es ed ee rey a 
to eet jumpy pictures. A tripod or a very firm for a lifesime of writing ake ideas flow faster, t 


Suppor Ter your elbows i absolutely Reed vee, _ help busy students do more in less time! See them at your nearest 
wih suc ont ee (2) dealer's wore. A small inital amount, pas very low monthly pay- 
home’ vie making ick of pannine—le | _/<<)3)>) ments, and the Royal Portable model you like hes is yours! Or, 


taully remedied. Just gure out abead oftime | 2) 
‘what sou want Sour subjects to do 80 as to 
et natural action into the picture LA 

Suppose, for example, that. you wish to 
take shot of your ton and hie ite play 
mate, Instead of lining them op in {ront of 
{he camera-and_ photographing them while 
they grim: sheepishly atte Tens, why” not 
Somat Se twer wih each ther om the ROYAL PORTABEE 
front doorstep, and then say goodby as your JUNIOR - Price, $33.50 
ton ite find walks out ot the plture? 
‘This gives you 4, chance for a long shot as 
{hey approach and fora close-up onthe steps: 
Iwill sve fim and insure better results ty 
have the children rehearse the procedure at 
least once: while you study’ the poubities 
through the camer's finder 

‘ive them sc instructions not to Iaok 
atthe mera oF to pay any attention (0 what 
You are doing. Even it they violate this— 
And it's one of the most important rules of 
Ivedoyou are eran of 4 more at 
tating rest than youll get aut of any mush 
ber of fect of fm taken while Uhe (wo stad ROYAL PORTABLE 
And grin at yo Deluxe Model Price, 860 

it Goes velthout saying that the best shots 
you are likely to et ot either children ue 
frown-ups are thowe taken when. your subs 
Sects are completly’ unaware that'a camera 
i tenn om them, 


\\ y; if you wish, ll out and mail the coupon below for full information, 
Yk 


ONG: 


FOCUS lenses often are an invalu- 
able aid in fing such shot 
make it possible to get close-up 
sderable distance. For instance, suppose the 
dren are playing together in a neighbor's 
Sard oF acrots the street, say 60 ft. away. It 
‘would hardly’ be worth ‘while to fim ther 
With the Tein. lens that. is regular 
ent on ail 16-millimeter” camera 
‘would appear too small on the sereen 
Tene would give you the same effect as 
you were only 30 ft, away, a 3-in, lens would 
equivalent to walking up to within 20 ft 
ff them, and a s-in, lens would ut the ap 
parent distance down to 13 ft 


ROYAL PORTABLE 
Seandard Model Price. 545 


OBTAIN INTERESTING FREE LITERATURE! “TY 
Ika tea piise ate rumen [OO 7) 
wan fae is 8 oa and | Rte sme 
Soar eos lou tact sad wae Ds | Fics even 
give this professional touch to your work. - 
seu dott cone tie Nelore lsd 
Hei Bend to buy ane ook ay kes prone 
arlide “cing s Sark in Home Stoves 
tes. Me Octo, pra) 

The winter see 0 Photographic contest 
fas rented detiaes ‘aaprtnens beste 
aL of oot esers Porter of tie wioet 


inthe January contest, which tes the therd 
in the series, see page 9s. ROYAL PORTABLE TYPEWRITERS 
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‘Set. 


y»___tom, 


ATLAS 9'' LATHE 


$79 Cash—or 10 Months Terms 
A ise ae Nee bore eeace 
mie ire 
eae a pe 


‘TESTED Fow I) 1000" 
ins 
ray 
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[eas ON BUILDING 


Solid Model Planes 


| By Donald W. Glark 


fered to help them set mute accurate atl 
| realise results. These: methorls can be use! 
‘with airplane desizns and construction Kits 
imerable kinds. but ate especially 

for model such as have been described in oar 
‘own Tone series, Some of the ideas have be 
tued in past designs, but are shown azaia. 
the beneit of those who have not construct 
those particular models 

‘Almost any’ shape of fuselace can be roushedt 
‘out by usine the simple method ilustrat 


Mors wine ns 

Ce OE ue 

2 fe 
— 


RADIAL MOTOR CYUNOERS, 


reps In eating out & fol 
Staking the motor cylinders 


bows. Cut and plane the blank to the ove 
all dimensions and mark as. shown at 


then easy to shape the cow! and round off the 
‘comners, The tail slots shoul be sawed as 
| D, "before the roushine out i started. 
‘Cylinders of an. 
the represented! with pie 
comented into Holes in the fuselaze as at 
‘The propeller may be cut from thin alumi- 
‘nom at at F, Clamp the blank in a vise anil 
file to shape. Polish with fine emery cloth. 
‘Wine strats are made of either wood oF 


© wine sreuts 


SMALL PIN 


amboo and clued in place oF eut from thin 
metals shown at G, ad fastened with sll 
halls or set into slots in the wings of fuselage, 
“The sketch at the le(t of G shows how the 
pieces can be attened between two blocks of 
‘metal, File the rough edges. 
‘Wines can be made easly of white pine by 
rmarkin the profile on each end uf the blag 
planting down to the line, Next round 
27) with knlle and sandpaper. Finish 
dine the end to look lke K: Wite pins 
nails wll hold the lower winss to the fuse> 


PearTeN 
tuo 


ronow- 


prone) 
an ah 
ais Simos 
Si se cit ora al 
at Seis Sveneee ee 


An easy: andl practical way to secure. the 
sluesinum or fer tall unite to the fuselage 
is the slot-pin method shown at Z, Two Hots 
‘Swed in the tail end take the metal parts, 
‘which are held tightly with a small metal pin, 
‘The two dimensions marked andy should 


WHEELS AND PARTS 
A simple way to represent wh 


Ine exactly the same, no matter how far for- 
‘want the tall jarte| extend. 
‘Shawn at -V'are three eats: ways to. make 


tall supports: The firt is merely a bent wire 
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sat into a hole in the wood. The second draw- 
ing shows how to make the skid and rudder 
{mone picce. The third is similar to the second, 
ut a circle is shaped on the lower end to 
represent a. wheel. Hinge lines, hinges, and 
‘ames oF numbers can be put en the painted 
Surface with a pen and India ink, A fine- 
{oothed ack-saw blade is best for cutting 
slots in wood and metal parts 

“The wheel-strut sketches show four simple 
ways to represent the popular split type land- 
ing gear. Thin metal iy used in the ones 
shown, and the strut ends are bent and have 
holes which take small nails. Nis intended 
for low-wing transport planes, 0 for small 


racers, 7 for high-wing monoplanes, and Q 
for army and navy planes. The latter is suit- 
able for any type of airplane of standard size 
land can be made of two pieces of thin metal, 
‘The sketch shows only the left half of the 


he profile on a 
piece of wood thick enough to allow for both 
pants, Shape to the line, saw in two as shown 
St, and round the edges with a Knife and 
Sandpaper, Cut a single wheel in two and 
ele the halves to the bottom of the pants as 
SUS, The way the assembly is attachetl to the 
Strul is shown at T. 

{The drawings at W show how to make a 
wheel cutter, ‘The design was sugzested. by 
Don Couse. ‘The wood handle has a hole 
drilled through its center to take a large nail 
the upper end of which has a coll spring and 
‘a wood knob that fits ticht. There ls a recess 
for the spring. A small tin cover trom an ad 
hesivestape oF boulllon-eube can serves as 
cutter and is held onthe handle with two 


Petsson r0 etbove 
tants peout CUTTER 


screws, By removing these serews, the knob, 


4and the spring and sling out the'nail, a dif- 
erent sized eutter or caver may be attached. 
AT centering pin inserted in the nail head as 

fasy to cut the blank {rom 
tse side also. Place the cutter on the 


BROKEN FILE KEEPS WRINGER 
‘CLAMPS FROM SLIPPING 


When a hand-power wringer is fastened to 
the partition between Isto stationary tubs by 
‘means of tivo clamps in the usual way, the 
lamps are likely (o slip off, and when ‘they 
410, someone may get hurt. T remedied this 
fault by inserting ‘two short pieces broken 
from a” mill file between the faces, of the 
clamps and the tub wall. The teeth of the file 
enable the clamps to hold the wringer secure- 
Iy—Evcese AMstes. 


HOW TO CUT RUBBER EASILY 


Ix evrnxc up old rubber inner tubes or 
‘other ‘rubber. articles, they should first. be 


Water and glycerine for beet results Alter this 

Ureatment a knife or seissors will eut throurh 

any reasonable thickness without. wavering 
imu straight line Ke. E. N. 
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moistened ‘with a solution of equal parts | 


AND TO THINK THEY USED TO 
CALL ME SKINNY 


SKINNY? 


NEW EASY WAY 
ADDS POUNDS 


so fast you’re amazed 
Astonishing gains with new double 
tonic. Richest imported ale yeast 
now concentrated 7 times, iron add- 
Gives 5 to 15 lbs. in a few weeks 


ple calle 


NOW there's no need to have p 
“skinny”, and lc 
ide. 


easy tr ing th 

Solid attractive fleah—in just a few weeks, 
As you know, doctors for years hat 

preseribed yeast to build up health. Ih 

how with this new discovery you can get 

far greater tonic results than with ordi- 


ith, and also put 


nary yeast —regain 
ph ine fleshed 


on pounds of firm, hands 


ands quickly gaining 
but also tear akin, freee 


Concentrated 7 times 
azing new product, Trooiaed Yeast, ls 


iron which 


ec krett « 
Special FREE offer! 


our health riot 
‘tar Bard 


Results guaranteed 

xematener 
ss 
Eaabsaddi ve seers 
Since tn tale 

Soe aes ge ait 
wal ke alata eats 
lat PS ihpetonk 


perso. 


a See ean ae 
ig. Reamer, rasuha. are eonssaieed th 


‘Axil raed drapst: Irons Vest Go Depts 
‘So Adana Cx 
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SHARPEN LAWNMOWERS 
AND EARN 


GOOD MONEY 


Make $30 to $40 a week 
‘in your spare time 


Build Your Own Profitable, 
Permanent Busin 


er ave 
100 ene 


Pouch on Knife Sheath 


HOLDS CANOEIST’S KIT 


Boegiese rater amy 
sone Reeth 
ian cote 
sie eels 
Sitaseeaae see 
ie eek ae es 
Fett eae Skt 


tnsde> | the sheath should be made of ‘stiff leather 


Now is the Time to Start 


a NOW. Send post card 


‘They n/N S-WORKSHOP-LATHE Ge 
ibeelien Cop eat tine 
ieaLisceiisrnmc king 


ant Mate Dee Ty 3 
iightache, Wencfer Geta 2. 


$16 F. Madison St, South Bend Inde 

‘Always mention PoruLar Science 
Moxtnty when answering adver- 
tisements in this magazine. 


33 


344 in. broad by from 1/16 to 4 in. thick 
‘The remains of an old brief case will provide 
excellent material. A piece of similar material 
about 2 by $54 in, lensth is needed for the 
front. Shape these’ picees as indicated, soak 
them for tn hour and, ying the oat of 
the sheath in postion, plerce for sewing at 
V/16-in. imervals. The fine of stitching that 

Told the pouch to the sheath goes 
top front of the sheath, 
| and "these piercings should be made before 

sewing the sheath itselt together. 

‘Wooden jaws are convenient to hold the 
leather, sadder fashion, while stitching. Use 
a wased end, two needies, and an interlocking 
Sitch.” Small copper rivets are driven just in- 
Side the line of sewing to protect Uhe Weater 
find the thread from an accidental cut 

‘While the leather te still soft, punch four 
Yécin. holes where the ends of the belt slots 
‘will come and, using a ruler as a guide, ct 
the slots, which should be 1/10 in. wide 

"The pouch ean be made from a variety of 
‘materials, buckskin heading the lit. Two of 
mine have been made {rom women's ¢ast-off 
‘pocketbooks or hand bags of lare sie. and a 
third from sutde leather. Any” of these can 
be sewed on a. machine with a stron necdle 

vided care ie exercise 


10 MAKE the bellows, cut two U-shaped 
ces accondine to the half pattern siven, 


‘Then stitch the inner edzes together, and sew 
‘You will 


fon the back of the pouch as shown. 
five to work slowly to ect the fr 


ind the allowance left for the fringe Will 
et in the way. Now dach the allowances to 
hake the ornamental fringes. Each sexment 
‘Should be approsimately 1/16 én. wide 

‘A bright, roundhealed button, fitted rather 
‘ghily in a Duttonbole cut in the fap. com- 
pletes the pouch The button. should be 
laced. well down on the froat to assure a 
tight-fitting flap, and the pouch may be made 
more sccure by the addition of a small sized 
Zipper-type fastening, which 1s sewn to the 
threads holding pouch and sheath together on 
| one side and to the lip of the pouch 


‘To make the sheath safe and prevent love 
fof the knife, it is well to ht a protecting 
‘wooden case’ within the Teather. Mark. the 
Blade outline on a piece of white pine 1 
194 by 6 in. Gouge out until the i 

for hal its thickness within the cut 
similar piece and fit the two tozel 
the blade binds when slipped into the recess 
between them. "Now drew the outer faces 
Until the total thickness of the wooden case Ie 


Smooth with sandpaper, and shellac inside 
and out. When dry, apply shellac again and 
Slip immediately into the sheath, 


F DESIRED, a still further precaution 
‘acainst the loss of the knife may’ be taken. 
Remove the recessed portion of the button 
snap from an old glove, measure the length 
fnecewsary to encitle the kate handle just be 
ow the knob-—-measuring from the projecting 
portion of the snap—and reinsert the recess 
Fait of the button at thls point. "Now et 
‘out the section of the slove containing, the 
Sap in such 4 Way’ as to form a atrap 4 i, 
wide by about 2° in, long. leaving quite 9 
Tittle extra Teather projecting at the recessed 
fend of the snap, Rivet this to the back of the 
Sheath between the belt slits and well toward 
the top where it will grip the handle of the 
Kenite, This will hold it to the side, Keep it 
down in the boot, and prevent it from slip- 
pins out even if you stand on your head. 

As for contents, my pouch contains the 
following: A fat'tin, formerly an. aspiin 
box, enameled bright red and containing pat- 
affine matches: small compass; sample se 
tube of unzentine; small rll bandage; length 
of strong fshline; tweezers for pulling sli 
ters; very small side-cutting pliers; envelope 
With casein glue; roll of adhesive tape; small 
rruor-sharp penknife; fat tin box containing 
facks, copper nails shingle nails, small screw’, 
screw eves, cabinetmaker’s fastenings, thumb, 
{aks Tlthooks, split shat, staple, pice of 
Decswar, paraiiin, and rosin —Jack Marzano, 
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HARDWARE FROM HINGES 
AND BAND IRON 
‘Continued fro 


the hinge is finished and mounted, the un- 
Usual form of construction is not noticed. 

‘The strap hinge with both ends of the 
fishtail design shown in the upper center of 
the group was also made from a steel T~ 
hinge by cutting off the extreme ends of the 
straps with the countersunk holes in them, 
tnd then hammering out the straps on the 
anvil to obtain the fishtail’ or fan-shaped 
fend, The edge was worked {rom the topside 
With the hammer to obtain a Tow chartered 
effect made up of hammer marks. The sur- 
face, of the strap was also lightly hammer- 
marked. ‘The flat, slightly rounded face of 
the Nammer is used for this, not the ball 
een, which gives a pock-marked effect rarely 
encountered In real wrought work. The 
notches were fled. 


with the Keal-shaped 

er) was made inthe 
same way except that each pide of the at 
Was cltaway’ with cold chisel or Sled, 

"The barrels of all the hinges. were chis- 
sled aver with smal, sharp cold chisel to 
‘obtain long facets resembling hammer marks 
(illustrated im circle). It i» not practical to 
hhamimer a finshed hinge barrel 

‘The strap or drawer handies shown at the 
top and bottom af the group were made of 


band iron slightly fess than 34 in. in thick 
ness, the ends being. cold. forged and the 
handle part formed in the vise. The 


Bat i a short length of tand iro, forged, 
Fotched, and drilled. The pull handle shows 
At the Upper left of the group was made in 
the same way, the curved-over part bein 
hammered on the hora of an anvil or om 
round steel bar held in the vise 

‘All theve fixtures are screwed to the wood- 
work. “As most commercial forms of hinges 
hhave ‘countersunk holes in them, the newly 
dried holes are countersunk also, Flathead 
crews are ordinarily used, but in this case 
the screws are altered to suit the pieces by 
filing the heads slightly round and by fling 
the facets on them ay shown in one of the 
photographs. This gives the screws a. much 
more attractive finish. Roundhended screws 
‘may be treated in the same way, as may the 
heads of stove bolts 

‘These pieces are painted dead black as is 
usual with wroushe iron. First all dirt and 
‘ll-ate'cleaned trom them. A very durable 
finish may then be applied as follows: Paint 
the ‘leaned steel ‘With aluminum» bronze 
powder mixed with clear’ brushing, Tacquer 
to the consistency of thin cream. When this 
1s thoroushiy'dry, brash an a cont. of ond 
nary dead black paint, following this with 
second coat when the first ery. The paint 
may be purchased ready mised or made by 
thinning "drop black or ivory ‘black. with 
turpentine 


‘USING COMMON PINS FOR 
DECORATIVE PURPOSES 


By yroviotne them with heads of any de- 
sre oor and hap, "common pins canbe 
for various decorative. purposes and fa 
ship model making and other craftwork: The 
heads are formed frot a, misturc’ of one 
part white ror, one part fine white lead in 
Powdered form, dnd Coline mater.” The 
olowing pigments are suitable Tor 
chrome Yellow; Turkey red: chrome pres 
lltramarine (for blue); anda. misture. of 
these to "obtain other’ shades and. tints 
Melt and combine these materials and allow 
the mixture to-cool in the form of sticks, 
which will be quite hard. Cut of small 
Piece and toueh a Nested pin head to it The 
‘material wil adhere and may be formed into 
ball by twirling over an alcobol lamp. 


“DULL TOOLS 
would cost 
me money” 


Another expert tells how sharp tools 
help him make a living 


Thx Norwatt, Comnectiut, W. Thursion 
DeGroff makes his living building scale 
‘model airplanes to special order. 


‘These planes are exact replicas, in every 
detail of scale, line and color. From the 
streamdining of the struts to the proper 
airfoil in a wing, they are +0 perfect that 
Teading aircraft frm, like United Airerat, 
Sikorsky and Fleet, buy his models for ex- 
Libition and sales purposes. Also among 
Ins customers are many well-known sports 
men pilots who want accurate and beaut 
models of their own planes 

Recently Mr. DeGroff wrote us the follow- 
ing leter: 

“In my type of work good tools and sharp 
tools are a necessity. Succes depends on 
the accuracy of my models. In ix years’ 
experience as a model maker I have found 


that Carborunsdutn Sharpening Stones will 
end for sample 


sharpening stone and 
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five you every time that characteristic, 
een razor blade edge on your tools that 
covery woodworker craves.” 


Mr.DeGroff knows what he's talking about. 
is business toknow. Dull tools 

‘mean poor, unsaleable yoxdel>—a 
says, would cost him money. 


‘Most of you don't earn your living this way, 
but you do have edged tools in your work: 
‘shop and you do ike to turn out good work. 
‘Take the advice of another expert—all the 
skill in the world is wasted on dull knives 
land chisels, You'll do better, faster work 
with sharp tools, 


‘And nothing sharpens tools quite ike Care 
borundum Brand Stones. For workshops 
‘me our famous Combination Stone, One 
side coarsegrit to remove the 

‘ther side fine enough to finish off any 
sharpening job with a perfect edge. 


CARBORUNDUM 
SHARPENING STONES 
‘The Carborundum Company, Niagara Falls, 
N.Y. Canadian Carborundum Co.,Ltd.,Niag- 


ara Falls, nt. (Carborunsdum isa registered 
trade mark of The Carhorundum Company) 


ih aL | 
it wy 
yor 


When you vie “6 Quick 
Drying Floor Varnish you 
have carstves flsors — NO 
POLISHING. They require 10 
‘ettention for years, other than 


eryis avert 


Vernish i 
Sotin Finish,Dull Finish and 


tint 


ut 
yy 
HEELPROOF 


Airdnesoor FA 


THE NATIONAL HOMEWORKSHOP GUILD 


‘William. aitehel. president of the Spokane 
‘en ° 


Momecralters and 1 comblnat 


fet le he has Jost contracted of solid walnct 


bbeen made with the emblem of the National 
Homeworkshop Guild. At the end of cach 
rvceting. this is ziven to the member at whose 
hhome the nest meeting is to take place, and 
fon that evening he displays it in front of his 
house. It is at once a symbol of the Guild 
and a sign that saves the members lookin for 
hhowse numbers on a dark might 

Harold Rickman gave a demonstr 
the we of the drill prem ata recent te 
this club, and the lathe was made the subject 
‘of another meeting held in the workshop of 
Dr it-O. Harris, 

“The Spokane Homecrafiers of Spokane 
Vash. under the enthusiastic leadership of 
Willian E. Mitchell, have received a number 
of applications for membership and will soon 
hhave a waiting list unless new arrangements 
for a meeting place are made. 

“Our homecraft club was the cause of put 
ting one dentin the depresion,” Mr- Mitchell 
verites "One of our members, following our 
last meeting, spent $120 cash for home work 
shop machinery. and he is all hopped. up’ and 
fing strong. One club session lasted for four 
hours, which will give am idea of the interest 
shown.” The wile of one of the members 

ed up and wanted to Know if he was ever 
coming home azaiat 

F. Clarke Hushes, who has contributed 
many articles to Porttar Screxce Mowtity 
Fave a talk at one of the recent meetings of 
the club 

‘Mr. Mitchell, who is nearly seventy, has 
been building furniture asa pastime for many 
years, He has just 


cabinet for blank paper and letters under- 
foeath. This also may'be pulled out as a unit 
{i get at shelves in back of iC. At the left is 
another elaborately subdivided cabinet. ‘The 
desk ie wited for Hihts and telephone. Tn 
‘order to preserve fully the beauty of the fig- 
lured walnut, the desk was finished. with six 
faats of clear lacquer, except the top, which 
‘was ven a rubbed: finish with linseed ofl and 
Curpentine. Mr. Mitchell is now buildin 
chalrs to go with the desk, as well as a booh 
trough and waste basket, and he expects also 
to conruct a clock. ‘The motive for the 
chairs is a reproduction of a Cromwellian 
hair-now inthe Metropolitan Muscum of 
Art, New Vork, “They willbe built of walnut 
and upholstered in royal blue leather, 

"The Marshalltown Homeworkshop Club of 
Marshalltown, Towa, started with 24 charter 
members and has a (Continued on page Jt 


Completed, a. com 


‘reer Man Ys 6 el 8.19 Care Smt. 


12 andl Sin. 
Flying 


SCALE MODELS ~:~ 
pimueensas 5Oe 


‘ination desk a 
cabinet file shown, 
in two of the ac- 
companying ‘ius 
trations The desk 
throughout. ‘The 
top was made by 
ddoweling and giu- 
in tomether 4 in. 
wide strips The 
typewriter slides 
‘out as shown, and 
there isa fling 


Find 


What Hobbies Are Represented 
in Your Club? 


Srveast, clubs have taken a 
te abies ol 


me t0 making. tidian 
sented ia over eli nl 
ier to.the Guild’ Editor, 


poll to 
‘thelr 
for example. de 


‘how many, hob 


381 Fourth, 
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‘The Crescent Machine Co. 
‘Chery Ave, Lorton, Obi 


FREE! 


SPEED nd POWER Ait, 


SEA EAGLE 
FLYER. ry 
RUNABOUT - 


wptoasur. 


16 Fe 
Zipping 


[WRITE TODAY fr Brito Falder ad Dar ln 


MULLINS 


110 VOLT AC POWER 


cannes 


——— 

Save $20.00 ae oe 
tS 

aes 


a RK at 


ee 
Henry C.Schiera, Ghent, New York 


GEM-CUT PUZZLES 


HOMEWORKSHOP GUILD 
(Continued from pose go) 


prospective membership of from 60 t0 75, It 
fas appointed a committee to investigate the 
feasibility of acquiring a club workshop. 


bers with their 


Club of Madison, W 
ion box and printed suitable forms for distri- 
bation at cach mecting to those who have 
question or problem to solve. These ques- 
ons are then distributed to craftsmen who 
are qualifed to. answer them. A short ‘but 
Complete report is read at the next meeting 


New Clubs Apply 
for Charters 


Ashtabula Homeworkshop Cl 


achat 

{Ristin Homeworkshop Ciah, Anstin 

Beckley Homecraft Club, Beckley, 
wis 

Center. Homeworkshop Clty, Sinith 

Cun, 

shop Club, Den- 


ih, rie, 
‘Gvorkshoy “Clu, 


Rotamazeo Homecraft Club, Kala 

mazoo, Mies 

Maddock Womeworkshop Club, 
Dal 

Marshathown itomeworkshop Ciuh 

Marshatitown 1 


Hudson, Homeworks 


Workshop Ch 


craft Cla, Elis 


‘The Topeka Homeworkshop Club of To- 
eka, Kans, has received s0 many questions 
fh rexard to elizibility for mer 
‘announced in the newspapers 
‘men interested in photogs 
istry astronomy, microscopy” andi 
ilar hobbies. Russell Fairchild, 2 cabinetmak- 
fr, eshibited an unusual collection of rare 
‘woods at one mceting of this club 
ib has made arrangements 
fd moetal-rning 
‘School under the 
leadership of various manual training teach- 
The use of the shope and machines i 
iven by the board of education, and the 
ime is covered bya small Tee col- 


Iected from each member.” ‘The schools are 
alo cobperating by offering to sell hardwoods 
to the members at 2 low price 

‘One of the recent meetings of this club was 
held in the United States Helium Plant, here 
3 demonstration in metal turning was given 
by John Odom, who is connected with that 
plant. Dr. C. W. Seibel, chief enzincer of the 
plant, is also a member of the club. 

‘AUa meeting of the Amateurs’ Homework 

op Club of Richmond, Va., G. H. Smith 
‘save a demonstration in plain and fancy we 
turning, and a (Continued om page 92) 
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| Do you get credit 
| for good ideas? 


Tue man who gets credit for his ideas 
gets ahead! Yet, many a good sugges 
tion fails to receive attention simply 
because it is presented poorly. Avoid 
this mistake, Present your ideas in 
clear, understandable form. Owning 
your own Remington Portable type- 
writer helps. You can think better when 
you see words and figures in clear black 
‘against white paper, Mental fuzziness 
ars. You stop groping and fum- 
bling for words. And your ideas coms 
mand attention when typewritten, 
Our special plan makes it easy to own 
a Remington Portable typewriter, You 
‘can master its operation with very littl 
practice. A hooklet on how to type comes 
with your machine, Mail the coupon be: 
Jow now and get the full facts, 


Own a real 
Remington Portable 


beard 


MAIL COUPON TODAY 


Remington Rend Toc, Depe. 02, Bull, N. Y. 
Pes ll me how Ica buy anew Remington Povuble 
‘power for ony iors dey. Also eniose your new 
ace 


HEAL FASTER 


‘ond more safely too, with Drybok Band- 
‘Aid—adhesive strips with gauze pad 
ottached, It's the only ready-to-use 
19 with these features:— 
woterproof backing, sun ton color, 
individually wrapped. 
At your druggist in 
convenient tins. 


wound dres 


mphlet 
‘Aadrou Dept 244, 


beret are 
Motor-Driven 
ome Tools 


aged FREE 
eae Catalog 


SASH he nad ay Pament Plana Np lentions 


‘Always mention Porvtan ScieNcE | 
Montuty when answering adver- 


Sen Cateiit Ons 


THE NATIONAL HOMEWORKSHOP GUILD 


(Co 


inwed from 


‘band nae denied 
James Bore, 


number of samples of rare and_ imported 
fabinet_ woods were placed on exhibition 
‘A pare of Beauty venened es of 
woodwork were exhibited by J. W. Buchanan 
ata recent meeting of the Tucson Homework 
ip Club of Tucson, Ariz. A gavel for L. A 
Raymond, president of the dub, isto be made 
by Me. Buchanan from a piece of ironwood 


Keep a Photo Record 
of Your Club 


ete tien 
partorthe 
fiub' records 
Seni the ben 
oF them to the 


fhert nbotoseapher a 
| SE'you cla, and be wil know how 
fares that have the mealies of 


donated by Harold E. Cochrane. W. O. Wat. 
Kins, secretary of the club, showed a mumber 
of aigplane models in various Stages of con 
Structlon and several finished model ‘This 
club has made a point of encouraring every 
member to. bring’ some piece of craltwork, 
‘whether Snished or unfinished, to the meetines 

‘The Timpanozus Homeworkshop Club of 
Provo, Utah, held its last meeting in the me 
chanie art shop of the Provo High School. 
Mafoni Cottam eave an instructive demon 
stration of the use, sharpening, and care of 
‘Woodworking tools 

“The Cheyenne Hobby Club of Cheyenne, 
Wyo, held its organization meeting i 
Junior hish school. Edward L. 
the secretary-treasurer. 
club start a scrapbook for newspaper clippines. 
‘We has already done so and believes it will be 


built by Reginald Alcock 
Rocktora Civb 


volume 
{0-Jook over in the years to come. 
‘Three members of the Rockford 


James Burns, and Frank Bursitt— 
fave just completed a 13-in. band 
saw made in its entirety in thelt 
home workshops. This is shown in 
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included _ woodworking 


National Homeworkshop Guild 
c/o Popular Science Monthly 
381 Fourth Avenue, New York, N.Y. 
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HOW TO MAKE A SET OF 


MUSICAL CHIMES 
(Continued trom pase 65) 


provided for it in the block. Approximately 

Foz. of wire will be required for the coil 
Force the coil into the I-in. hole in the 
wood block :o that the ends of the coil are 
the same distance from the outside edge of 
the hole. ‘To hold the coil firmly in place, 
pour some shellac around it throush the 
Bole ia the terminal recess. Secure the coil 
‘ends to the terminal screws, which are made 
from ¥é-in No. § roundhead ‘wood screws 
and small brass washers, as shown in Fig. 1 
"The details of the plunger are shown in 
Fig. 7. It is essential’ that the dimensions 
be adhered to in making the plunger, ako 
that brass and irom machine screws are used 
Where shown. Although the plunger should 
‘ot ‘be inseried in the coll until after the 
coil & in-place, an asembled ‘view of the 
ceil, plunger, and springs is given in Fig, 6 
e correct assembly. The spiral 


oe 
X_é 


WINDING THE SPrRAL 
Y PuuNGtR SPRINGS 


AQuUSTING 
‘crintes 


Method of wind 
Ing the taben, 


springs are wound on a round piece of 
‘wood, tapering at the end from $4 to 
With ‘a slot at the small end. to hold the 
Wire, “Since the strength of the springs will 
depend upon the voltaze of the transformer, 
its advisable to make the springs with five 
six turns and then cut away portions of 
Curae until the correct adjustment fs ob- 
tained. A drawing shows the method of 
winding the springs 

‘After the plunger has been inserted in the 
coil, the brace tubing. should. be. swspended 


all be varied to suit the individual fancy 
‘Loop a piece of heavy cord through holes 
in the tubing. as shown in Fig. 8, and hook 


fm the end of the block. 
into the 

sipping the retaining plate over the circular 
Slot in the screw. Fasten the plate to the 
block with small wood screws. If the retain- 
ing screw is" (Continued ow page o$) 


ILLINOIS PIPE 
SMOKER HAS 
NEW 
EXPERIENCE 


Writes that he has smoked many 
brands—this one beats them all 


When aman likes. tobacco well enough vol- 
untarily to write the makers letter about 
it, you know he is in earnest. Mr. ‘Tryon 
‘wants other pipe smokers to share his new- 
found pleasure, 


“After ltening to your Cora Cob Pipe 
ih program for 8 tone 


‘Yours teapettlly, 
TAT 


It is the truth that Edgeworth has a de- 
lightful odor, ‘The reason iv clear—Edge- 
worth is made of only the finest tobacco. 
Fine tobacco always has an inviting aroma, 
Ifyou pay $10.00 a pound you will not get 
higher grade Burley than you find in the 
friendly blue tin of Edgeworth for 15¢. 
(Give Bageworth a tril next time. Every 
pipe amoker should know Edgeworth flavor 
nd mildness. Remember 
combine five tobacco flavor and genvine 
mnlldneas. It Ts because 
Edgeworth has this om- 
bination that ft takes 
such a bit with amokers 
‘who love fine tobacco. 
Edgeworth is sold in 
GN ait aise trom the 15¢ 


Mild, maior sick fe. pocket tin tohalf pounds 
fear Edewort and pounds. Several 


‘vacuum packed tins. In these 
in the same condition 
indefinitely in any climate. 

‘The Corn Cob Pipe Club, the Edge 
worth radio program, is on the air every 
Wednesday night at’ 10 o'clock Eastern 
Daylight Time, WEAF coast to coast NBC 
‘Network, Tune in and join the fun. 

Edgeworth is made and guaranteed by 
Larus & Bro. Co., Tobacconists since 1877, 
Richmond, Virginia. 
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Yes, 
Like Cars 
Much Better! 


AcTUAL SIZE 


‘Winshewger Super Speed Stayaleas 

[ore ammunition shown abe 
{tint ah then, Th eatin gy 30 
ouble te ual charge of abt in ies react 


ll ney Me 


arsed 
‘Bunion, Sail eupon TODA 
WINCHESTER nureATiNg. ARMS cowranr 
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ACTUALLY PUT PHOTOS 
ON CLOTH, WOOD, METAL 


rns Reorite, Sapaaty or Po 


LEnOITYPE SENSITIZER, 


CENTRO CLOTHOGRAPH 


MAKE INVISIBLE PHOTOS 
WITH LenomysTiC 


pemeeet 
CENTRAL CAMERA CO. 


sees 


SMALL JIG BENDS SHEET METAL NEATLY 


ITH this sheet metal bending jig, you 

‘ean make just as clean, square bends, 

dees, and seams as any tinsmith can in his 

big brake, limited only 25 to size by the small- 

| ec capacity of the machine. That new box car 

for your miniature railroad or that new shield 

{or Jour radio will have clean-cut, protesion- 

al looking comers. Another thing: the tin- 
Smith's brake, 

bend a double offset of les than 


Jn. or even Tes, which are often required for 
small work. 

“The two main bars constituting the body of 
the machine are ¥4 by 2 in, squate-edged bar 
Stock, either iron of cold-rolled. ‘The top 
member is beveled along one ofits long edees 

| sta 45-des. anale for making sharp bends and 

| seaming laps. The lag on the bottom bar, for 
holding the clamp in a vise, i a piece of the 
same stock 2 in. long, either welded or bolted 
with ‘countersunk machine screws. 10. the 
Center of the bottom bar and at right angles 
to it. The bar should now be bent slightly 

| upward in the middle or given a slight cam- 

| ber, say 1716 in. oF less, so that it will grip the 
metal to be bent Srmiy in the center of the 
clamp. 

"The bolts are 2 by $4 in. USS, either 
welded or threaded throush holes 1 in, from 
‘ther end of the bar on the center tine. The 
lupper or beveled bar has two slots 44 by 104 
Ins one at either end of the bar, to sip easly 
‘over the 34 in. bolts in the tower bar. ‘The 
tock ede of these lots—that is the edze on 
the side opposite the bevel—should be $4 in. 
from the back edge of the bar. The reason 
for this. will be explained presently. Two 
heavy 14. washers and two tuts complete 
the assembly 

in use, the clamp should be firmly gripped 


MOLTEN NITRATE COLORS TOOLS BLUE 


HAT stesl-blue color of the newer razor 

blades cam easy’ be reproduced om small 
tools such as wrenches and on ansle pices, 
fivets, and various small steel fittings. The 
process consists of exposing the iron or steel 
Article, schich must be free from rust, (0. 
‘definite temperature that favors the for- 
ration of this particular blue-colored iron 
‘oxide. This ie accompliched by immersing the 
Article in molten potassium nitrate or sodium 
bitrate. The chemical can be melted in a tin 
fam, using the beat from a Bunsen burner 
‘The fame ie then lowered, and the article 
mimersed. This wil chill the molten chemical 
and form a crystal covering of the metal, but 
ncreasing the beat slightly ‘will cause’ the 
coating to. melt. Too hish temperature is 
fot desirable. If the chemical is just kept 
molten, thie automaticaly controls the tem- 
perature. The work is allowed to remain for 
E'minute and ie then removed and cooled, 


] 
| 
| 
| 
| 


‘The pares of he, amd, at tat, 
tow Fein on fa ance metal 


fn the jaws of a. vise, the nuts loosened, the 
Sheet metal inserted between the jaws of the 
amp, and the ‘nus tightened Army. The 
bends should be made upward rather than 
downward, as by this means you can make | 
Several betds—the tour sides of 8 box, for 
fnstance--without' having the metal srike 
the ‘is, 

‘Since the slots in the beveled bar are off 
center, you can side the beveled bar back= 
‘ward ‘aad forward across the lower one: s0 
That about $/16 in. Gf the lower bar will ree 
‘main exposed, either on the bevel ‘or the 
Square ade, thas forming m Witte ledge, Unless 
the edge to be turned ts very smal, you can 
Sart ‘the bend with your hands, bringing the 
‘etal nto a nearly vertical positions then 
find here's where the lite ledge comes — 
‘Ge a small block of wood and a hammer to 
dive the metal back againit the upper bar, 
Slide the block of wood alone the lege while 
holding the lock parallel with the ape ace 
of the lower bar, is will ive 4 sharp, clean 
tend 

"The capacity of the clamp shown is 0/4 In, 
between the bats, but there is no reason why 
this could not ‘be increased veveral Inchon, 
For alll greater capacity it would be advie: 
fable to Increase the sizeof the bat stock, 

’A convenient open-end wrench for tiahien- 
ing the mat canbe made. rom an old T- 
‘model spark-plu weeneh simply by cutting 
Wintel Greate Bouse 


MAKING PLASTER SET SLOWLY 
Ix acxeco plaster iti useful to have on 

hand a saturated solution of tartartic acid 

oe drop added to each lass of water Used 

for mixing the plaster will delay 

ting for from one to two hour 


‘The tool is merely left for a minute ia a 
Bich Sf molten potaasium oe sodium nitrate 
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HOW TO MAKE A SET OF 
MUSICAL CHIMES 
(Continued from pase 93) 


now turned, it will be noticed that the cord 
will ride in'the grooves on the screw, caus- 
Ing the tube to move either toward or away 
from the plunger. The complete unit may 
be permanently secured by’ means of a lon 
weood screw after the circuit wires have 
Teen connected to. the terminal screws 

"The coil and plunger are designed to work 
satisfactorily on 10. volts, alternating cur. 
rent, but it will be necesiary to provide a 
higher voltage if the bell-circuit ‘wires are 
‘of small’ diameter or are unusually. long 
‘The standard type Of doorbell transformer 
in common use everywhere is designed to 
ive 10 volts, but fora few cents more— 
All doorbell transformers are very inexpens- 
Ive—it i posible to obtain one that has 
several terminals, giving 6, 12, or 18 vols, 
fs desired. 

‘Plunger and tubes should be so adjusted 
that ‘when the push Dutton is pressed there 
will be one clear note sounded, and when the 
Dutton is. released another ‘note will be 
sounded. If the plunger makes _ vibrating 
Sound instead of'a single stroke, the tube is 
too lore to the plunger. If the return stroke 
when the push ‘button is released is. slug 
Bish it will be necessary to increase the tea- 
Son’ of the spring on the return stroke side 

TH it is desired to cover the face of the 
unit, a plate may be cut from apiece of 
mahogany or other hardwood 3 
thick, as shown, ‘and finished ‘with stain 
land. shellac 


Mr. Ford built his own transformer 10 
operate the door chime. For the benefit of 
‘ther electrical experimenters eho wish to 
‘do likewise, be tal describe the transformer 
in « following entice 


More Prizes Awarded 
for Good Photos 


HE third in our winter seics of 

Indoor photo contests (PS. ML, 
Jan. 'S4, p68) brought in a surpris: 
ing variety of excellent pictures. Prizes 
have been awarded as follaws in that 


FIRST PRIZE, $ 
Charles J. Belden, Pite 
SECOND PRIZE, S15 
C.A. Briges, Washington, D.C. 
THIRD PRIZE, $5 
Maden Hankins, Rickmond, Va. 
FIVE PRIZES, $1 Each 
Leo Leonard, Edvoardivile, Pa. Mrs. 
Wo A. Miller, Cadillac, Mich: H. 3 
Streeter, Towson, Me: Mrs. Muddved 
M"Kerton, Munising, Mick.; Howard 
Porter, Montesuma School, Los Ga- 
tes, Calif 
HONORABLE MENTION—T een 
Becksted, Chicago, Ik; Boyd V. 
Evens, Philadelphia, Pa.: Frank Lein- 
hheupel, Chicago, U; Lacilla Perry, 
Salem, Ore.: Mary Weight Pridkam, 


i, N. J.: Wm. H. Tourtellotte, 
Webster, Mass, and H. C. Warner, 
New Casile, Pa 

Winners of the February 
will be announced next month, 


test 


TAKE THE GRIEF OUT OF 
EMERGENCY REPAIRS 


A sudden leak in the heating 
boiler-—the hammer handle fies off 
water squirts from a deni in the 
auto radiator—a drewer knob pulls 
ut — screws strip 

from and loosen the 
oor lock—a sealer . 
fie freezes and 

Grech} one caster 
‘Don't stay in the ta- 
bie leg— your favor 
ite pall starts to leak 
wa persistently loose 
reat puts the vacua 
leaner out of bsi- 

nesr—eleele 


Possibilities like these are 
fever present to the house- 
hhalder, but invite no delays, 
repair bills or expensive new 
purchases if you have a co 

Of the Sméoth-On. Repair 
Tastruction Book, keep a can 
‘of Smooth-On No. 1 on the 
‘Shelf and like to prove your= 
Sell equal to the emergency, 


Gn No which 


Smoke, "ste, anchorh 
crews, bolts, “nuts handle, 
Bice cand Tak Foal 


cin etn mason 
Sn room tie 'nnd wood.” 


Spoon Xo. 1 expands i a 
arden 


Eluse the simple 
toe avoids re 


lator andia dependable holshed 


Job ts ead n'a bury, 


Get SmoothOn No. 1 in 
or] or Sb, can from 
any hardware share, 


SMOOTH-ON MFG. CO., Dept. 
S14 Communinaw Ave. Jersey City. NJ. 
Teas sad the tree Sectb.On Rep Bo 


STOP/ 


c= 


WHEN progresive, farsighted automobile 
‘manuiicrurers think enough of their engines 
to protect them with a Purolator Oil Fileer, 
they have every right to say "STOP" to those 
motorists who have bought their ars... AND 
HAVE DRIVEN THEM 8000 MILES. 

Genuine Purolacors, with their large area 
filter principle, have saved millions of dollars 
in repairs and replacements . .. by filtering 
the oil as ie circulates... removing the grit 
tnd hard catbon and metal particles that ser 
te in the crank case . gee in the oll stream 

«wreck many a car before its time. 

But a gennine Purolator filters so effectively 
that after 8000 miles of driving its chamber 
is full of those grinding destructive substances, 
It must be RECARTRIDGED .. . and you 
should accept no substitwre for 4 genuine 
Purolator cartridge ... for garages everywhere 
are equipped to render this service . . . in a 
very few minutes, and at very small expense, 

‘Outstanding cats in every price range are 
now Purolator equipped. More than 309% of 
all models at the New York Show curry genuine 
Purolator protection. If you want a sweet, 
smooth running, touble fee engine, select your 
ew car from among that group. Motor 
Improvements, Inc, Newark, N. J. 


PUROLATOR 


f Yanize 
TASER, 
FLOOR FINISH 


The Clear, Smooth, 
Transparent Finish 


BOSTON VARNISH COMPANY 
34 Evaro 
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WE FINISH THE HARTFORD MODEL 
(Continued trom tase $3) 


topgallant_ masts and set up the topeallant 
‘iguing. This s seized together at the mast- 
hhead, comes down through holes in the ends 
fof the crosstrees and has the ends seizel or 


hitched: to a futtock-bar, which can be a 
needle through the topmast rigging.” It is 
desirable to put ralines on this rigging too. 


For the eyes ln the topgallant and royal back- 
stays at the mastheads, T wed long seine, 

that the two nars would come down from 
the sides of the masts 

‘Some of the says come to eyebolts fn the 
apm, others to. bolts in the masthead, a5 
Shown on the rexing plan. 1 ft set up the 
Says temporarily, then the backstaysy and 
fly ken the ways asin 

"The spencer fafls should go on next. The 
soosenctks are set in the eye bands on the 
nants The peak halyard stat at the end of 
the pal, pase Uhroush double 3/16-n, blocks 
bolted to the topn, down Ubrough bolts (or 
tocks) in the dete atthe side and othe p= 
rail. Two icin. Blocks ate seized to. the end, 
fd through thers lines are rove and belayed 
{elie ty co represent the wag 

“The spanker pall i similar except that the 

fad reeves through two ange blocks 
rapped to eyes on the masthead. The wags 
belay to cleats om the deck. 

‘The ends of the fore and 
sain yards requite 316-0, 
Blocks ‘above nd. abatt. ‘The 
topping its start at the silo 

fm blocks, reeve throush 
2 lout block, round azn 
find down through. the sheet 
itt With tackles ike his 
feeve them off fist, then seize 
the awkwardly placed block ia 
position, inthis case to. the 
Erm om the cap. When these 
are rove, I pat the pin in the 
trues and stretch the ling chain 


reeves through the hole in the 


mast. To the afterend of the 
‘chain i fastened a V-tn, block, 
throuzh which is rove a heavy: 
cord, one end. of which is 
Bolted ‘to the deck while’ the 
other ends in a double block 
that is connected with a tackle 
tora triple block at the deck, 
‘This end finishes at the triple 
block and leads up to the pine 


“Topgalant and royal yards 
arerigzed much the me: Cord 
fan be wad inte of cis 
fer the ‘es It comer down 
{swe dove lc othe 
{openllant aml to double a 
sina block for the royal 
fairer 

"The fore-topeal_ halyard 
tackle i port and the hal 
yards then terete st they 
io up, Toe main hapards 
fn apposite ies andthe mi 
ren reverse asain 

“The led of the braces can 
be veen on the Piging ian. 
start reving them from the top. Al balling 
ars lend down abatt the mast and ae at 
right as poole, Royal pn come to the 
Ships side? topealiant, double, 
‘Topmal brace” belay” amidhipe. 
Tom to the side from blocks bolted tothe 
‘Sheets; min braces from blocks om the stern 
fallen to the pinay and cromack braces 
fea to the sides throush Bloch sezed tothe 
Nine 

Belorereevins the braces, we should rig out 
the ib boom. It reever through theca nd 
isla to the bow jas outside te cleat. 
‘The nave come from the fit and second 
ope the eo fm et eso 
{in the boom, then hiched them to the spender 
Si tured them back throu the bits nh 
‘Sithend 

The dolphin striker must now be setup, A 
cht chan somes frm each top of the i> 
boom, the bist ing soe to te eve at the 
{of of the dolphin striker, From the ote eyes 
ime similar chains, whieh are seu with 
Henyards othe inne ees ofthe catheats, Get 
them very taht to brine te ib boom dawn a 
tie'h food strain ‘on the head stays should 

chy tighten al the others, The ib boom 

Yootrepes at (Continned om Page 97) 
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4 Ken EEE 
iil "ae oe F 
Faniare 


Revay som 
Pee 
BET: 


PHOTOELECTRIC CELL 


ELECTRIC EYE 


Did You See 
Page 101 . 


If you are a handy man, if you 
would like a useful and prof 
itable hobby—you will get a 
thrill from the announcement 
of the $1.00 Handyman’s Mod- 
ern Manuals on page 101. 
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THE HARTFORD MODEL 
(Continned from pate 96) 


ier se slung from the end to the les 
the fore-topmast stay, th stirrups at 
ner stop, and one knot or bead 


Thee 


Dales in the eap to others ithe cap ra 
x jmetine erat forthe stays 

It would presumably be correct to have a 
netting. under the jib boom from the end to 
the spreader. This can be made of tarlatan or | 
‘mosquito netting stiffened with black shellac. | 

‘AU the mastheads there should be small | 
round trucks, gilded 

"The anchors are of the usual type 1 
Jong, with wooden stocks. The bowers are hung 


from the catheach by the stoppers with one | 
tlm resting on the biibosed and there lashed 
with a sho ‘Their chains lead 


in to staples 
fn through the forward hawse pipes along the 
deck and down the forward chain pipes. 
‘The sheet anchors, as shown in the photo- 
raph, are not exactly in the right place, The 
palms should be shifted a litle forward to rest 
‘on the rail, and the stocks should lie horizontal 
and be lashed in position so as to clear the 
sun ports. The chains lead to after pipes. 
“There are five boats. Two 33-ft. launches or 
davits amidships. The 
is and bands outside the 
‘The boats are hung with twofold 
tackles and belay 10 cleats on the davits. A 
spar should be lashed across. the davits 
‘against which to bring the gunwale, as the 
boats are lashed to the davits with the gripes 
(the lines passed around the boat to, prevent 
swinging). A span carried across the davit 
hheads and brought to the rail will complete | 
the assembly. | 
‘Two 29-ft. whaleboats are hung from wood- 
fen spar davits in the mizzen riesing. ‘These 
Spars set in shoes (Continued on page 68 


pousue 


Spencer and spanker gafis. Note diference 


in rrangement of thetr peak halyard Blocks 


EVEN HIS wenst 
FRIENDS TOLD HIM/” 
TOLD. 


Tit Sunn Dip—we thy 
recovered! But recovering from 
the K.O. of that sullen, soupy pipe 
was harder than holing a golf ball 
from a sand trap! 

A. pipe-claner, an. orange-and- 
black tin of Sir Walter Raleigh— 
and how his cirde of admirers will 
widen! This happy mixture of fine 
Kentucky Busleys has the body that 
men want, with a calm fragrance that 
raises you in the estimation of your 
friends... .. cand yourself, Try it 
Youll like 
Brown & Willamon Tobsco Corpo 

Louiwille, Kentucky. Dept. Y-45. 
. Send for this 


FREE 


BOOKLET 


i 
Sin WALTER | 


eS GH | 
u 


ée 


It’s 156—anp rs mver 
—— 
” 


$740. 


in CASH 
AWARDS 


‘The Casein Manulacrring Company, 
EASEG Wiserpcoot Glue wil psy 
‘ash to the builders of 25 projects for 
Shop or homecraft work involviog the 
te of CASCO Glue, submitted: be- 
tween April I aad June 30, 1934. The 
wards will be divided as follows: 


100. 
eee 50. 

And 22 Awards of $20. each 
Theres eo cy com 
eaeate share sey ce 
eae ere astern 
ieee oe Sota ad ge 
Boles sues as atenearees 
ree Tent 

Zi ney ier scm 

tee cl erat 
Serer ar aoc aise 
Too ny ey Hen 
encase 
THE CASEIN MANUFACTURING 
COMPANY OF AMERICA, INC. 


350 Madison Avenue New York, N. ¥. 


Use , 


THE WIND / ) TO RACE Oo! 


respond to 
iteal Indian design ves moxie st 
Init and speed for froising and racing. 
‘An Old Town will ake a beating. trons 
Cedar planking. Watersight canvas 
‘Old Town Canoes and rigging are not 
expensive, Send for a free entalog itor: 
tng mndela—~ pig, alg, 
ponten, squarestera. 
iy incloding big, 


Ihoats. Dinghies. W 
Canoe Co.595 Fourth St, Old Town, Me. 


TOPSAIL 


fon the channels and are suspended by a span 
from ‘igh up on the riesing 

‘A 24-it cutter bangs over the stern from 
Iron davits. These are shorter than the others 
and swing in sockets on the quarters. The 
boats are all black outside, with fray bottom 
boards and with the thwarts apd everything 
above white, 

‘In a future issue we intend to describe in de- 
tail the making of ship's boats for any type of 
Scale model in which extreme accuracy is de- 


‘Sted, 
"The base for the Hartford can be two up- 
rights made to ft at sections and 11, a8 
shown in one of the drawings. One or iwo 
Crombars are vied to ¢0 
‘The correct enn for 


‘made full 


firal im 1866) hoisted 2 pla 


List of Materials 
for Boat Rack 


4 pe in LD, Gnade diameter) iron 
Pipe 5 lang fr uprights and ere: 


2 fe Hin. 1, D, ion pipe, 6 fe los, 


fer 


lthtse' member 
Stsas"I- Dion pipe for 184i, 


¥ to 
by 6 ft, oak or sellow 


"A clamping device to hold the boat secure- 
ly to the rack is made of 1¥4-in. square oak or 
yellow pine of the same length as the cross- 
Pieces. Place the boat on the rack, lay the 
lamping piece over the top of the hull, and 


WE FINISH THE HARTFORD MODEL 


(Continued from pose 97) 


blue flag at the main ofthe Hartford, his fax 
ship, at New Orleans on August 15, 1862, 1c 
boeing the flag he had previously down at the 


battle, which was to be hoisted where best 
seen. This we ran up at the mizzen. As far as 
wwe are concerned, no doubt a signal for ceas- 


ing battle might be mare suitable, because the 
‘model is now finished. I am sure that if you 
hhave worked carefully, everyone will salute its 
blue flag and say, “Well dope 


FORWARD 


o 


SUPPORTS 


S——/ & 
<—L OO. 


NAVY 29° WHALEBOAT 


rota 


35° LAUNCH 


CTI 24 curter 


TRAILER RACK FOR CARRYING BOAT 


(Continued from page 67) 


‘ut to the risht length two pieces of 5/16. or 
ein. iron rod. Allow 132 tn, of the rod to 
project ahove and below the pieces. Thread 
the ends of the rods for 2 In. and dell forthe 
‘ol pelts a trom the Cad of he clamp 
piece and lower eromplece. 

Brackets for the rack are made as shown 
of }4-in. inside diameter pipe lattened on the 
ends. The flattened ends are drilled and se- 
‘ured to the pipe frame with 14 by. 14 in. 
‘machine bolts, For extra rigidity, brackets in 


the rear may be found necessary, 
Rowboats” and runabouts with wooden 


wil be necessary to tie the forward ends of 
oats that Bave Tieht decks, 

‘Old inner tubes, sacks. or blankets may be 
‘used to pad the front and rear crosspieces, 

‘Canoes and round-bottom boats are best 
carried upside down. If the hull i trans- 
ported right side up so. as to carry lunave 
Within, a padded ‘cradle is constructed. A 
Canvas cover may be made to protect any- 
thing carsied im the bull in bad weather, 


REMOVING GUMMED OIL 


Wars jt is found that the oil used to lub- 
ticate mechanical parts has become gummy, 
remove it with a Strong Ive olution applied 
‘with an old toothbrush. Rinse olf the parts 
with water, then apply alcohol to remove 
‘water. Oils that gum up do not lubricate well, 
tse only the best highly-refined oils —E. T. H. 
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HOW TO MAKE ORIGINAL 
BORDERS FOR PHOTOS 

ITH a good camera, a little artistic 

ability, and developing facilities, an 


rapher can make his own 


of the photographer may be placed in the 
Corner, and other features added. This bor- 
Ser is’ then drawn on drawing paper with 
black ink. ‘Care should be taken’ in getting 
the right proportion of width and breadth 
in the drawing, and it should be made as 
large as ‘convenient, 

"This drawing’ is mounted on a drawing 
board of other Bat surface with thumb tacks 
fand a neyative made. The drawing may be 
illuminated with flood lights, a lash bulb, or 
sunlight, Care should be taken in getting 
the right focus, ‘The image of the border 
should be the erat ste of the deed borer 
fn the prints 


oRAWING 
TACKED ON. 
DRAWING BOARD 
IMAGE ON 
GROUND GLASS OR 
TRACING PAPER 


Tf the camera is not provided | 


Every Good Be 
” Deserves 


Fun 
LOOK ! 


Easy as A-B- Cc 
to learn music this way 


‘Just see ow easy it Is! The lines 
are always E-GLB-D-F. Memorloe 
the Sentence “Every Good Boy De 
Serves Fun'—and. there you” are 
Whenever note appears ot the rst. 
the you ine i he ad 
ow eA the mcs 

res 


Send for Free Book 


ine vay" ao practice Xs 


Dnoee 
NEGarive: o** 


hod of doing the 
‘ot Bal teult 


with a ground gs scree, the back of the 
Camera “an be removed ‘anda piece ‘of 
found as or paper inserted for focus 

When the i or plate fs developed, 
will be, noticed: that he neraive dark 
‘xcept for the clear lines of the border pat- 
tern The se of the border fr cutout 
‘with a sharp hfe or razor blade along the 
Mota. ner marked. A. "This neraive 
then pled in the pratng frame. 

“The nezative to be pred should be no 
larger than the border’ ill and should be 
place the fre so ate jn se 
the orders" A piece of printing paper is 
placed over the native ant borer nea 
v'thown at 8. The print 
ihe 
ner ‘The Bnished print wil have a border 
Around it ar shown at C 

‘Another typeof border is shown at. 
‘An uneaposcd tim wr pate i placed fact 
dna oer the order mesa instead 
o's pce‘ printing paper, "This ts ce 
tose othe ight for only a instant, then 
tiveloped, "This negative willbe ie. ex 
ent for the dark border lines. The neetiee 
{s%osed inthe same manner as the one fst 
deserbed—W, “ror Rover. 


Shallow holes and dents in either wood oF 
metal can be filled more easly with a plastic 
Wood composition if the spots are frst coated 
With lacquer and allowed to become tacky.— 
RD.Y. 
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FUNand PROFIT 


Have fon today and profit 
tomocrow with a Holton 
Exey payment terms a 


is ranged Shipped on se days 
Soproval. Write today for 
« fntalog snd deta Men: 


tio instrument interested 


TAKE A TIP FROM 
VETERAN OWNERS 


with 3 blades 


25° 


erway, of ting 
Chay ltt you 
Con 


his rater with Ma 
‘090 Bor which smooth 
fhe shove. Mote te ght: 


Se eS 


ipScemmin ner FREE! 


Gaeta Solna Mater rats Por Coaaie | 


JOHNSON SEA-HORSES 


Ths, Oi Co. Fremont, Ota 
eRe Chis Resse sa 


“Adévens 
’AT YOUR DEALER'S 


‘OR MAILCO 


RUBBER RIM PROTECTS 
ROUND OILSTONE 


SwAuL, round, ench ilstones, ale 
though very useful for many sharpening 
purposes, would be more popular if they 
‘were not 50 easily dropped and. broken. 
Tt is a. simple matter to. prevent this, 
Merely snap a soft rubber fruit-jar-cover 
remover around the stone as shown above. 
‘This does not interfere with most jobs of 
point or edge dressing, and even if the 
Mone is dropped on a concrete floor it is 
not likely’ to. break. The rubber also 
kes iLeasier for the fingers to grip the 
stone—Fiavk W. BENTLEY, JR, 


RIVET PRESS FOR RELINING BRAKES 


Weis is ea, oe Si 
press it is a simple matter to punch out 
the old rivets and install a new set of 
brake linings. The press is surprisingly 
powerful, 

‘The photograph so clearly shows the 
arrangement of the various parts that 
little need be added. Any practical man 
‘can build such a press in a few hours of 
sare time at practically no expense 

foot lever is a piece of 2-in. 

fiend atone end and tied at the 
other to receive the upright plunger, 
Which passes through a suitable hole in 
the bench top. ‘The upright is likewise a 
piece of pipe, 34 in, in size, treated in a 
similar manner. The top lever isa straight 
Piece of bar stock 194 by 34 in, with 
three holes drilled through it. 

‘The plunger is One of the original steer- 
ing spindle bolts turned upside down and 


slotted at the upper end to receive the 
forward end of the upper lever. Since 
this pin is hardened, the slot will have 


to be ground in with a thin wheel or the 
‘end of the pin will have to be annealed 
and the slot sawed with a hack saw and 
drilled for the pin. 

‘Simple dies for punching out old rivets 
and expanding the ends of the new ones 
‘may be filed or ground from suitable bolts 
of a size to fit the threads in the lower 


CEMENTING SANDPAPER TO METAL DISK 


Vantovs adhesives are used by amateur 


crafismen to attach sanding disks to the 
metal plates that are now s0 commonly 
ted for disk-sanding operations. Among 
them are shellac, colfedion, ive, and 


For attaching garnet paper or other abra 
dink a hot minture of rosa and castor ol 


TIN-CAN DIPPERS 


For handling gummy or sticky liquids 
such as paints and oils, a serviceable. dip- 
per ean be made from a No, 2 oF 254 tin 
can in a moment's time with a pair of 
tin snips. Such a dipper is more conven- 
fent to use than an empty can just as 

comes from the kitchen, and it saves 


can be thrown away after 
use, since it is easier to make a new dip- 
per than clean an old one. Cut the top 
Of the can off at an angle and fasten 
‘two nails to a broomstick handle 
about 12 in, long as shown in the accom- 
panying photograph —E. D. Hay. 


100 


Paste, metal cements of diferent types 
tried them all without entirely satis- 
factory results, and then discovered that 
a mixture of rosin and castor oil would 
do the trick. The rosin is melted in a 

tin can, and about one 
third of its volume of 
‘castor oll is stirred into. 
it. The metal disk is 
warmed over a flame 
for half a minute or £0 


@ srixture is smeared over 
‘The disk of garnet 
paper or other abrasive 
EP applied immediately, 
and the whole is set 
face down on the floor 
and weighted, The disk 
is ready for use as soon 
25 i hs cooked. 1 will 
stand up under excep- 
tional use—R. W. 


food athens 


AID IN PAINTING 


‘This twpe of dipper ie x0 easily made that 
fis eheows away after toe to stve cleaning 


‘may be purchased readymade at small ex- 
pense from auto supply houses, 

‘The upright brace or fulerum for suy 
porting the’ top lever fs a piece of ord 
ary bar stock 34 by 3/16 in, bolted to 
the axle through a suitable hole bored 
through that member. 

‘A Usbolt through the top of the bench 
at the base of the fork in the axle, to- 
gether with a couple of bolts through the 
spring perch where the axle was suwed 
, will serve to hold the device solidly 
tothe bench, 

An ordinary valve spring (not shown 
ia the photograph) threaded on the spn- 
dle bolt between the top lever and the 
top of the axle fork serves to cushion 
the thrust when old rivets are being 
Punched out—R. G. B. 


FINGER GRIPS FOR THIN 
METAL PROTRACTORS, 


‘Tare small, light, and inexpensive metal 
protractors used so commonly in school 
‘work in connection with geometry and 
for amateur drafting are dificult ta han- 

le and move over the paper, The fingers 
‘cannot easily grip them, and as a result 
they are often rubbed over the work in 
such a way as to smudge the lines. To 
remedy this, make cuts in two places on 
the protractor as shown and bend up the 
edge between to right angles, These 
slight projections give a good grip for the 
fingers—B. W. F. 
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HANDY MAN'S %) OkQoJt 


12 MODERN 
for USEFUL PASTIME and for PROFIT! 


Put in your spare time this fascinating way. Enjoy the thrills of making 
things, fixing things, experimenting, exploring magic worlds of wonder 
with these new inexpensive guide books. All made for non-technical 
readers. Think of it—only $1.00 each for these NEW cloth-bound Manu- 
‘als. This low price is temporary; we may have to raise it later. Not just 
books of WORDS, but diagrams, drawings, directions, showing each 
stage of the job, Full-sized books, about 200 pages each. Sold separately 
—take your choice. Use the coupon below. 


Now READY for IMMEDIATE DELIVERY 
1, MANUAL OF SHIP MODEL MAKING. 1 


fications for a yor 
tons, Full cloth bound $1.00 


2. THE HOME CHEMIST. 
fate an inexpensive home laboratory 
available in every home, Many thili 
useful experiments and tests, entertaining, instro 
able, pointing the way to research and new discoveries. Many 
diagrams and illustrations. Full cloth bound $1.00, 


3. WONDERS THROUGH THE MICROSCOPE. 
‘Turn an inexpensive microscope on hundreds of specime 

throw of your front door and you step off into a new world of won: 
ders, Complete Manual for amateurs. How to use equipment, secure 
and preserve specimens, take photomicrographs, etc. Numerous illu 
trations, Full eloth bound $100. 


ow to set up and op 


rages, glues, cements, cleaners, polishes, enamel 
dyes, inks, toothpastes, soaps, silver and nickel 
photo chemicals, ricants—and scores of 
fr for founding’ your own business through maki 
cloth bound $1.00 


5. FIX IT YOURSELF. A new edition of » 
ng with diagrams and directions, how to fx 
lectric outlets, windows, doors, leaky pipes, floor 
boilers, weather proofing, painting and hundreds 
and repair jobs, Full cloth bound $1.00 


and selling. Full 


6, WOODWORKER'STURNING AND. ae ts 
JOINING MANUAL. he sinsot, mot f Pt aor aves ner arene io 
procteal ways to mas ead 6 aie, 

Riiers, kind, cia Kin of mae 
Sete ‘Many’ hustrations: all ch bound 


SEND NO MONEY / 
soso ey ey ace rat Sa st 


Seth Mestrmans Sars Samus a erate Uy the embers 
perce one 


MAY, 193+ 101 


BICYCLES 


Only the boy who rides an Iver 
Johnson is getting the most out 
of bleycling. 
America’s Finest and Most Lux- 
urious bieycle naturally rides easier, 
is. built better and stronger and 
will outlast several cheaply made 
bicycles. Don't expect the same 
pleasure and service from anything 
Tens than an Iver 
= “Johnson. 
Send for color 
folder 48-B 


color com- 
Dinations 


Iver Johnson's Arms de Cycle Works 
"River St Fi 


Poet 


L it may seem rather compli- 
cated, this steel bridge is not dificult 
for # model maker to build tor his 

‘model railway, and it is more modern than 

the pile teste described last month (PSM, 

‘Apr, 34, p. 98). It may, of course, be simpli 

fed to any extent, but for the time being we 

shall assume that metal is to be used. 
Brass, being easy to, handle, 

be the most suitable. Tt can be p 

| stripe of any’ desired width and te easily 10l- 

| dered or drilled. I you are building to a scale 

of 54 In. to the foot, all of the dimensions 

Biven on the plans maybe reduced to actual 

| Sze by dividing by three, the result being 

the size of the member in sisteenths of 
Inch. Take, for exa 
Figs, 3 and 4, whic 
with two 20%, webs. Divi 


10 of 
7/8 in. wide, 
ical member E would be built up 
strips for the sides and a 
or the center web. The bottom chords ¢ 
would be of rin, strips tied with plates 
Yin. wide 

“The original plans for this bridge 
the bridge thes supported by 48-in. fa 
Tbeams. As shown in Fig. , Umber string 
crs have been substituted for these T-beams, 


STEEL BRIDGE FOR MODEL RAILWAY 


‘They are inconspiclous, and the ties can be 
fastened directly to the stringers with brads 

Figure § is a typical sectional view taken 
at the Imersection ‘of members C, &, F, and 


KK, showing their arrangement on the connect- 
ing'pin. Note that there are four eyebars K 
between each of the two center spans, 

“The bearing shoes, of which there are four, 
are made up of heavier material and are 


ut. from one solid piece of plywood or some 
material, In this east the eyebars ba 
fed and square structural members 


Figure 1 is a key siving the index letters 

that have been used in the other drawings, 

find Fig. 2 shows fulleie dimensions taken 
inter to center of the various s 

rs of the bridge —J. W, Cuxat 


{ LEE Be 


FEN COBUTE SAN OWING WER ETERS 4 


(oma Akon 


fica DanwouED ELEVATION cry 


5 ween CS 


‘Always mention PorULaK ScleNcE 
MontHiy when answering adver- 
tisements in this magazine. 
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poe eveol trons with teal dimenaions so that « model 
fin accurate madel to any scale: The apper draw 


ws ‘simplified construction 


ie. 
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Big 72Page Catalog F—full of Bargains} 
re 


se Beal 18 


x 
Pay ee eaeeereel 
i ae 


@® BUILD 


Better Radio 


MAMMARLUND MFC. C05 


Every Man Out 
of a Job Can 
NOW GO INTO 


BUSINESS 
for HIMSELF! 


Write to Popular Selence Moothly about 
this plan which puts you into sour: own 
busiaest, Be our representative,” Get our 
‘wholesale rates and see how you can really 
tuake money taking subscriptions Yo 
Tar Sclence Monthly. Nearly 
ren now read tie fast 
thers 


Sign and Send This Coupon 
Popular Science Monthly 
JBI Fourth Avenue, New York 


‘Tell me how [can make money rere 
seating Popolar Scece Monthy 


faa 


. - _ 
MOUNTING CROSS HAIRS 


| rately" within the 


MADE OF SPIDER WEB 


ROSS hairs of some description are an 
cential part of such optical instru 
ments ae transits and finder telescopes when 

it is necessary to. locate some object accu- | | 
1d of view. The fine of 


Making : 


How sped plece of wice i 


all cross hai 
‘web, and when the 6 
they are easy to 

R cell or diaphrag 
board is required to 
should "be Just large enough to ft snuely 
‘within the tube of the instrument, andthe 


fare those made from spider 
rect methods are used, 


rately marking off one surface int 
lay’ the diaphragm near the end of some 
Jeeting supports as shown, 

‘A small U-shaped bow is made {rom a 
piece of fine, stilt wire such asa wire violin 
String, and 8 tiny bit of wax or chewing gum 

fixed to either end. ie strand of 
form thickness ‘radial Hines. of 
Trace lines of 3 now located 
and secured to the bow with a couple of 
Turns about each waxed end 

‘The web should now be laid directly 
across the center of the diaphragm. “The 
Weight of the suspended bow serves. to 
Nectch the web tightly. Secure the web at 
ich end with a drop of shellac or glue; and 
‘when this has hardened, clip afl the ends 
the web, give the diaphragm a quarter turn, 
and ‘repeat the pocess with “the second 
rand. 

"The entire cell should be carefully pushed 

be or eyepiece of the instrument 


with, 
NICHOLSON 
FILES 


accurate model of a 
power driven yacht, 
a reproduction in iinio: 
ture of the famous Royal 
Scot,an airplane engine no 
bigger than your hand; 
these are sone examples 
of home craftemanship be- 
ing done in workshops no 
larger or better equipped 
than yours can be. 
bit eraftsmen who 
make the unusual call on 
Ni ‘iles to mele 
¢ ape oot bce h 
jown rough metal enst 
fo fahont smoothing 
and finishing wood wor 
| and for delicate filing work. 
"Are you making the w 
usual thing im your shop? 
Te will help you fmamenecly 
to have a selection of Ni 


the most perfect focus. Applying a few drops | 
fof glue. will serve to keep it permanently 
in position —L. C. Prenies 


ply you with these 
| fing quatityfites. Nicholso 
| Gey Providence, Re 1 


Nome (isdee! They ‘are the best of | 
When ordering back iseues. of Pi 
Ades www || Scesce Most, please send 35 60 
each sue except the current ome and the 
three isues immediately preceding. "These 
iy sae | four tues are only 15 cents each | 
Ja 
MAY, 1934 (© Ths sal on a adenine inn the approval af POPULAR SCONCE INSTITUTE OF STANDARDS. 103 


KEEP RUST 
OFF WITH 


aa Oil. keeps 
tools ready 
My 
ana kee 
parts cleaner as it 
lubricates. Special 
lending of three 
different oils gives 
3-in-One this trip 
Use it often 
to keep tools good 
longer. All stores. 


HANDY CANS 
AND BOTTLES 


“Revealing 
Nature's 
Wonders” 


‘This (ree 20-page book tells you how—shows 
plettres of diferent madel—glves all spe 
{atlas 40 ou ch select inline 
{ye ead: thin valuable guide before 
You spend your money. 
1. you ehoowe a Wollema you'll 
have as fine’ a microscope 4” your 
money can ar38 $18.5, 


LIFE INSURANC 
$4 00 Sam premium frat ages 151050 


eae MEN AND WOMEN 


clone at aca ual 
tend inarane vats 


Write Today! (i i). mri 

rect by mail Moge than, #40:800060" tos een 

iby ere em 

fa fa? pacicnieW 

‘act dite of bith and veropatn 
POSTAL LIFE INSURANCE €O. 

511 Mink Ave, xe 


Make Money in Spare Time 
ssherigtine tthe nw how ree Ie sayAd go at 
ie Cont eat Whe pent Popa 
Keene it Gece Ste, att "Fah 


108 


STRANGE PLANTS YOU CAN SEE IN YOUR 
MICROSCOPE GARDEN 


(Continued from page 


gentle fame if necessary. If your bacteria have 
been distributed on the cover pass, pass it two 
fr three times through the gas lame, bacteria 
Side up. This “fixes” the tiny plants Tf they 
are of a slide, you can pass it through the 
Hames half-dozen times, A still better way 
Js to place a few drops of ninety-five percent 
alcohol on the specimen, let the excess drain 
Off or remove it with a bloter, and then touch 
43 match to the remaining alcohol film while 
the slide is held with the bacteria-covered side 
‘uppermost. Let it burn itelf away. 

"o sain the bacteria place afew rons of 
water on the fed specimens, and add a drop 
Of Loefler’s methylene blue or other stain. 
Let it act several minutes, then wash off with 
clear water and dry. Fasten the cover glass to 
the ade with balsam. 


‘OU can spend a thrilling evening looking 
at the molds that spring up like weeds in 

your dust garden. You can observe them in 

their natural states, or color them with  v 


ious articles of this series. (PSM. Oct, 33 
pa). 

‘When handing bacteria and molds with the 
disecting. needle, you can make sure that 
particles from one specimen do not become 
Inited with those of another by heating the 
needle to redness in flame, after each trans- 
fer. This action steilizes the needle perfectly 

‘There are other types of micro gardens that 
you can establish. The growing of yeast plants 
Ample, and the plants themselves form one 
fof nature's most Interesting wonders. Your 
Yeast garden will consist of a small tumbler 
Ralf full of a liquid medium made by dilut- 
Ing molasses with about six times its volume 
‘of water. Into this soll crush a single tablet of 
brewer's yeast or a piece of yeast cake the size 
‘of an aspirin tablet. Growth starts almost at 
‘once, and you can obtain specimens within 
{ew hours. Simply remove a drop from the 
cloudy. part of the liquid and place ie on a 
Side, “dropping a cover glass over it. At 300 
fr so diameters you can see the tiny plants 
You can stain’ them with dilute tincture of 
fodine 

‘Asingle cell of brewer's yeast is round or 
‘oval in shape, with the nucleus plainly viibh 
It reproduces by budding, the buds project- 
{ng out from the parent cell like a grotesque 
‘nose. Often the tiny plants will cling together 
to form a chain or branched group. Some 
yeast plants take the forms of a lub having 
3'Tnob at one end. If you watch closely, or 
‘make repeated observations aver a short pe 
fod, you ean see one of the most interesting 
things in the microscopic world —a single cell 
growing and dividing into two. Notice partic- 
‘larly how the nucleus behaves. 


YEAST plant, in growing, converts the 
sugar that is its food into alcohol and 
‘arbon dioxide. That action f the basis of & 
reat industry, the manufacture of alcobotic 
Beverages. You cam trap the carbon dioxide 
bby inverting in the molasses and yeast mix- 
ture, atest tube that has been filled with 
some of the same mixture. Arrange the tube 
So that it will remain upside down for several 
days At the cof tS Ue, you wil have 
Collected a litte pocket of gas at the top of 
the liquid columa. A match plunged into this 
1s goes out at once because the "C-O-2" will 
not support combustion 
If you search carefully throush the re- 
mains of a rotted log in the woods, and per- 
haps diz into the ground a bit, you may find 
more tiny wonders of the plant world. Some 
are ttle fungus plants with minute knobs and 
cups, each plant hardly larger than the end of 
common pin. Then you may discover some 


‘other wee plants, real plants with tiny leaves 
4nd stalks that will provide you with abund- 
Sint material for observation. Take home some 
‘of the rotted wood and surrounding soi, t0- 
ether with the plant samples, and establish 
4 garden in a clean petri dish or any other 
Sultable covered container. Keep the soll moist 
‘and. warm, and your miniature plants will 
thrive for 4 long time. 

‘Micro gardens play a highly important 
in the lives of millions of persons. Physicians, 
hospitals, and research workers use methods 
similar to those just. outlined for growing 
bacteria for study, for identifying disease, oF 
for watching the elfectiveness of treatment of 
‘an infection or contagious disease 

‘How big is'a yeast plant? 


PERHAPS » question tke that has ceured 
to. you more than once as you Based at 
seme microscope teavure. Vou ean answer 
with fair accuracy by simple measuring 
eto 

Arrange your microscope so that. you can 
see an image of the speemen as if it were 
Frojcted on a white shot of paper, Yau can 
Uo ths by naxng Into the evepnce with ne 
fye an at's sect of blank paper with the 
ther. Ht you find it dieu to arrange the 
paper +0 that the microscope stage does Do 
Interere, uit the instrument so thatthe tube 
{© horiaonta, and se miro st at forty 
five derree angle, (PSM, Apr "33, p. 49); 
fr another attachment thit ill be Wribed 
recently 

in order to make «reliable measurement 
the distance from your eye tothe paper should 
tethe same as the dance from sour eye to 
the microscope stage or point lightly below 
For'n standard microscope of the beter cas, 
{his tance approximately ten inches. 1 
Sctully the dotance from the eye to the 
image of the specimen formed y the system 
ot Teas! When the image rete deh 
fon the paper, mark with a pene the point 
Fetween which you wish fo measure, or use 
divider, "You may havea hue difiealty 
Talancng the tamination on the paper and 
fm the bie 

'sfow measure the distance between the pen: 
cil point and vide bythe number of 
te the object wat agi hated, 
fot course, that you know the power of Your 

For example, i'n diatom Sage 
et Inch Tone 


Scope was magnifying 480 diameters, the ac- 
tual length would be three-fourths divided by 
480, or 1/600 inch. 


SIMPLE little device that is useful in 


making drawings or measurements consists 
‘of a very thin, square cover glass mounted at 
an angle 


ion, ad the eye is held 40 that ti very neat 
the eter a he ga on the sd parr he 
Jens: Rays from the eyepiece are reflected nto 
the eye, so that they seem to come from the 
sper tat cam be seen through te cover sa 
tl another way of measuring the tse of 
an image of, f the size of the original spec- 
fen i known, the magnifying power of the 
{nstrument, eto project te image oo aground 
sass sta the proper distance rom the ve 
, the image can be projected on 8 
‘white card if litle oF no extraneous 
aches the card. An arc lamp or high-intensity 
‘Marda lamp is wicol for ilminating the spet- 
men, when such projection systems are Used 
‘Canina sass slides, cover lasses, and thet 
slaware be ithe leone laboratory 
Sometimes presents a problem. Several dlan- 
ing solutions (Continued on pose 20 
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PLANTS YOU CAN SEE 
IN MICROSCOPE GARDEN 


tinued from pase 10: 


have been recommended. A widely used Iabo- 
ilory. preparation i made by mixing one 
‘ounce of commercial sulphuric acid and one 
funce ‘of potassium bichromate with ten 
fcunces of water. This preparation will remove 
frease and balsam from slides It has one bad 
point: itis hard on fingers, lothing, and other 
things 

TT you have started a collection of color 
filters for visual observation and photomicro= 
graphy, you will be wise to standardize them 
as to size, say two by to inches and then 
build a bor in which to keep them. A filter 
‘box made from walnut is illustrated. It con- 
sists cf a main portion whose longest sides are 
frooved to receive the glass squares, much lke 
& standard microscope slide fle. The Tid fits 
into.a rabbeted groove at the top of the box, 
the rabbet- making a fairly dustproof joint 
‘The comer joints of the box and id can be 
made in any standard manner. The best ap- 
pearance fe produced by miter joints that £0 
together like the cornets of & picture frame. 
Small brass hinges and a ten-cent catch com- 
plete the filter box. With the dimensions given, 
there is plenty of room for the lid to clear 
filters two inches square 


HE best way to 

regular filter gel ween pieces of 
fase and bind the ed tape. In doing 
this, always glue, at one corner and on the 
Inalde surlace of one of the pieces of past, a 
litle piece of paper bearing the filter number | 
or lelter. Arrange the filters in the box. in 
Alphabetical or umerical order, Tdenttying | 
figures or letters corresponding to those on 
the filter can be marked along the inside of 
the lid opposite the 


les is to mount 


danger of mistakes 


to mix them yourself, your drugxist will do 
it oF he may have the solutions already in 
stock which will enable you to procure them 
At slight cost without golag to the trouble of 
‘making them for yoursell 

Loelter's Methylene Blue solution: 

Methylene biue 0. gram. 

‘Alcohol 987%, 300 ce 

Potassium hydroxide 1/10 normal sl, 2.0 ee 

Distilled water 98,0 ce 

Dissolve the methylene blue in alcohol, then 
‘add the potassium hydruxide solution and the 
Water. Another way of mixing the same prep 
{ration isto dissolve all of the methylene bive 
posable in thirty cubic centimeters of alcohol, | 
dd two drops of a ten percent solution of 
Potassium hydroxide to 100 cubic centimeters 
(OF water, and mix, 

Delafield haematoxylin: Thie 
slain for animal tisues, ete. 

Haematoxylin 10 gram. 

Alcohol (95%) 60 ce 

Saturated solution of ammonia alum 100.0 

Glycerin 250 cc 

Methyl alcohol 25.0 ex 

For use, dilute ten to fifteen times sith 


IN PREPARING, proceed as follows: Mix 

‘the haematoxylin nd alcobol and add the 
ammonia alum solution. Expose to light for a 
week, when the color will turn to a deep 
urplish hue. “Then ‘add the glycerin and 
methyl alcohol, and let stand two more days 
Filter throuzh paper. This is a stock solution 
that is diluted belore use. When sediment 
forms, filter 

Basin: This stain can be used in the form 
of a weak solution im alcohol or water. It 
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HE “CASHED IN” ON 
LOCAL CONDITIONS 


Mendy postion in 
ongenial work 
and’ the outlook 
seemed good. But 
then the depresion came, and he went 


through the same reverses that millions ad Braee eee 


ofother men ave had drs prt 

Laieeegn The company that he was working for rane Beha 

Apacs e an gee was one of the first to Tal. He lost hs tory 
Because you Ia Job, and during all the long years of the ry 


‘depression he was forced to struggle for a 

icult be- 

pendence Schools to 

iquire the knowledge they need. So eam 
k and mail the coupon today! 


pt himself 10 
conditions. He could still 
the problem, then, was to 


a eee LEARN AUTOS 
Rote a aga LOS ANGELES 
to. If he could get to them frst, the rest 


business and can be placed on the 
‘walk o¢ in any other convenient loc 

Since then on every school day the two 
each load a stand with candy, take along 
tome ce cream bars packed in dry ice 
and then they separate, each going to one 
‘of the schools. 


‘THEIR first day, when the students 

‘ame out at the close of school, they 
found my friends right outside the en- 
trance with all the popular « 


feadily, feeling that they might as well 
buy there as any place else. ‘Thus was 
started a small but thriving trade. Other 


tot take time to go to a store for candy 
x have become customers. A Model-T Ford, 
BECOME AN EXPERT which is inexpensive and economical to 


operate, furnishes their transportation be- 
tween the high schools. 
‘They have added to their trade by mak- 
3 ing 


<hananann catra candy and selling it at th 
pee Saud hhome. During the holidays they make 


special Christmas candy. ‘They advertise 
faded Weekly athe (Conte ge 07) | 
EEecere eee 
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HE “CASHED IN” ON 
LOCAL CONDITIONS 


Continued from page 106) 


school newspapers and have handbills 
printed for special occasions. 

My friend isnot making a fortune, but 
he is making enough to support his family 
and tide them over the depression. The 
idea has its drawbacks, for schools are 
‘open for less than two hundred days. a 
‘year, Pethaps when better times come he 
will be able to get a regular position, but 
in the meantime his ingenuity is making 
him a living and is keeping him independ 
ent.—R, F., Cincinnati, Ohio. 


FROM TEXT-BOOKS 
TO TOMATO JUICE 


= - JUNE, 1931, 
nead and 
Snead came 
home from college 
alter finishing theie 
sophomore year 
and began looking 
around. for a va 
ation job. Hom 
was Evanston, Il 
) pois, “Snead” a 
Snead was a part= 
‘nership dating back 
fo high school days; the partners. were 
Thornton, Jr, and Walter, twins; and the 
nature of the business had, been anything 
from mowing lawns to selling Michigan 
fruit to Evanstonians. That year pros- 
pects did not look very bright 
‘One day, while in their mother’s kitch- 
en, they watched her making tomato 
Juice from whole, ripe tomatoes that 
seemed to taste much better than the 
popular brands then on the market. In- 
Yestigation and experimentation followed 
They discovered that the tomato. juice 
ut up by- most packers was rally noth- 
Ing more than a by-product. An idea was 
bom. Why not use whole tomatoes, with 
all the rich pulp and juice combined, to 
make a delicious, health-giving beverage? 
Snead and Snead wasted no time in 
getting started. They began working on 
Fincy. ripe tomatoes from an Indiana 
tomato farm and soon had their product 
ready for the market. Morning Glory 
Tomato Juice, it was ealled, They distrib- 
wed samples among ther friendsandneigh- 
tors in Evanston, and the unusual qualities 
of Morning Glory began selling itself 
Within three months from the time 
they bottled the first jug of the finished 
tomato juice, Socad and Snead moved 
from mother’s kitchen to a small plant 
cof their own. The infant industry’ had 
fexpanded much more rapidly than they 


hhad dared hope. 
As their (Continued on page 108) 
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FROM TEXT-BOOKS 
TO TOMATO JUICE 


(Continued from page 107; 


Ae fates bent fre the bacness ekg?” 
ari | product was diferent, so was their method 
| of distribution. Morning Glory was placed 


in the re 


ators of the socially prom 


Feil to pick and ehome. Nturalty they wil 
thetrined manthe mon who tarsgecal suey ts | inent families and the clubs and restaur- 
‘ter tiem, ants in and around Evanston. This was 


done through representatives who may 
be termed “socialites ist locally, and 
later in the principal cities throughout 
the United States, They also employed 
the services of a few students, who intro- 
| duced the product to colleges, univers 
ties, and various public institutions. There 
was no extensive advertising campaign, 
which would have meant unlimited ex- 
pense, but a dignified selling system that 
‘was just as effective in putting the prod 
luct across to the public 
In their plant the Snead boys now em- 
ploy five persor two truck drivers. 
fn addition, for deliveries to freight sta- 
tions and nearby points, Morning, Glory 
representatives now number 168, bes 
the so-called “college group,” which has 
grown from 15 to 200. 


Dept. 583-R 


Dousiness less than three’ years, 
Snead was, incorporated, 
mation of the success of their policy and 


point ith pride to the list of stocKbold- 

Cdrectory and the extensive Hist of 
tantomers, which Includes not only prom- 
inent' individuals ‘but schools, hospitals, 
clubs, hotels and ralroads in all parts 
C. J., Chicago, Ti. 
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this magazine. 
‘Manuscripts will be judged on the 
individual merits of the case and cir- 
cumstances involved. Only stories in 
which the author's success, or that of 
Some one known to the author, has 
been gained by some method of educa- 
tional guidance, fitness for the job, or 
application to the work will be con- 
sidered, We are not looking for the 
Sget-rich-quick” type of story. 


words or less. They must be true and, 
if accepted, authors must be prepared 
to give us signed statements to the ef- 
fect that they are true. Manuscripts 
submitted and printed become the 
property of this magazine, and we are 
hot responsible for the return of re- 
jected stories unless postage is pro 
¥ided for this purpose. Address con- 
tributions to Success Story Depart- 
ment, Popular Science Monthly, 381 
4th Avenue, New York City. 


‘On January 1, 1934, having been in |e 


the superior quality of their product, they | 


‘Manuscripts must be confined to 500 | 


hoose AVIATION 
ead Learn ot LINCOLN 


suc ICCESS. 


Learn 
Advex 


rtising 
at Home 


| Freezing 
eo 
ae 


POPULAR SCIENCE MONTHLY 


SnCONN 


200 STUN 


‘Always mention Porutar Science 
MontHLy when answering adver- 
tisements in this magazine. 


RAZOR-BLADE TOOLS AID 
IN DELICATE CARVING 


For delicate patteras on small ship mod- | 
cls, for intricate inlays on small toilet a 
and make-up boxes, and for small overlay 
initials and similar hand carving, T use a 
set of toole made from old razor’blades. A 
pair of wide, blunt-nosed pliers will serve 
{or breaking the blade. Be careful to have 
the sides taper so that they are a trifle nar- 
rower at the blade edge than at the handle, 
fs shown at B, This is done s0 that whet Uh 
Wire is tightened around the handle, it wil 
hold the blade securely 

The handles are whittled from cigar-box 
wood, After they have been roughed out, 1 


make a cut across the handle, about 14 in. 
from the blade end, and split the wood up 
to this cut, as shown at A. This split part fe 
carefully sanded, the blade glued in (for 
Convenience in handling), and the split piece 
ppat back into place. ‘The entire end is then 
tightly bound with No. 22 gage enamel-cov- 
fred wire, After the blade is in. place, the 
handle may be trimmed, sanded, and enam- 
fled, lacquered, or finished in any manner. 

1, 2, 3, and 4 are for use on 


needle for scribing and for Use as a scratch 
point. 
‘A -oF 3-in. strip from. an old razor strop, 
sued 0 a block of wood, serves to keep the 
jan. "A neat and convenient 
mtaner for these tools ‘was, made (rom, 
‘gar box wood and patterned after the pur- 
‘He box. ilustrated in a previous fave 
(PSM, Nov. '3, p. 108) —E. P. Hate 


WATER GLASS HAS MANY 
USES IN THE SHOP 


Auruoveat water plas (chemically, a sohi- 
tion of sodium 


will fasten cardboard parts quickly and 
securely. It gives a glasdike protection to 
bottle Tabet to which it is applied. Photo- 
graphs may ‘be mounted quickly. without 
‘wrinkles and are actually reenforced by this 
imaterial. If it i applied in a thin film with 
{roller to the face of a dull photograph, 
‘will impart a high gloss and dry in. five 
econds,” Rubbed with a cloth into the sur- 
ice of unfinished ‘wood, it brings out the 
fgrain and at the same time acte as a quick= 
frying filler to which shellac or varnish can 
bbe’ applied immediately. It holds flat wood 
srfaces together tenaciously. When. mixed 
with plaster for casts, it gives the latter a 
ose Frain and sheen that improve their ap~ 

lass and plaster mixture 
temporarily” recementing 
Hight bolbs that have come loose from thelr 
screw bases. A drop mixed with printing 
ink on the rollers of a card printing prese 
will improve the quality of ‘the work in 
Some instances and hasten the time required 
for drying —G. S. G. 
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Gentlemen: 

Under the Recovery 
Act I'm now working less 
time and I have decided 
to devote a regular 
portion of my spare time 
to making myself more 
valuable to the company. 
I have a hunch the man 
sho gets ahead tosorrow 
wiliuse fils head today. 
Tim interested partion 
ularly in mechanical 
engineering and will 
appreciate it if you 
stil send me your free 
information on this sub- 
ject. I want to get 
started right away. 

Very truly, 


fi 


(7 Bot 1684 eran, Peas, 


ja oe 
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REDUCING HOLE IN WORN 
BLOWTORCH BURNER 


WHEN, 2 blgmtorch burner goes tnd, | 
the first aid it usually: gets is an at- 
tempt to clean out the jet with a needle. | 
fer afew such treatments, the jet is en 
laseed, more gas comes through than can be 
properly: vaporized, the flame turns yellow, 
nd the burner is discarded a5 worn out 
"On most burners, the jet can be reached 
with a simple swazing tool that will reduce 
the enlarged hole and make the torch burn | 
like ew. The work, Including the making 
‘the swage, is not dificult, and the result 
i& well worth the trouble 
A“center punch ground to 2 sharp 60- 
deg, point and a 4-in. length of in. tool | 
Steel are required. With the steel upright in 
se, heat. the end. and. make a punch 
in the center deep enoush to be 34 10, | 
in-diameter. Chuck the piece in a lathe with 
punch mark 


rove 
ein fan ollstone, 
‘outside tapering can 
be easily" done ‘on 
fan emery ‘wheel it 
a lathe i not aval- 
able.” The sketch, 
Which is almost fall | 
size, shows x section of the swage and the 
work it docs—that Is, how it draws together 
the metal around the tiny hole in the burner 
fof the blowtorch, 
the burner ina vise and start the 
4 guiding needle Inserted through 
channel occupied by the regular needle 
valve and through the jet. "The. hollow 
point of the swage, pressed against the guide 
Wire, i brought accurately against the face 
fof the jet by backing out the guide. To 
make the guide, select a straight. sewing 
‘edie that fra good fit in the jet to be closed, 
Break off the eye and mount the sharp end 
{n'a round piece of wood loosely Atting the 
needie-valve channel, With the swage in 
ppnition, strike a very ight blow and see If 
the mark encircles the jet accurately; if it 
Joes, continue striking lightly, turning. the 
Swate between “strokes, until’ a groave. Is 
formed around the hole and the inner cone of 
the swage hie drawn in the edges of the jet 
to the proper size.” While the swaging. is 
progressing, the hole must be kept. truly 
Found. and straight with the burner by 
burnishing frequently Yrom bath sides wit 
a darning needle set ina stall handle and 
‘ised as an al 
Tt ie quite estential to the proper working 
‘of the burner that, when tested, the j 
Should) throw. a smooth, slid stream 
fzacoline straight through ‘the center of the 
burner and several feet beyond. Be sur 
lubricate the burnishing ‘needle and’ work 
with a gentle hand, | 
Tin asembling the burner, use a past 
soap and. graphite on. the ‘threaded ol 
Be sure there isa tree Sow of gas 
through the wire gauze wick usally found 
inthe tube between tank and burner. "See 
that all carbon i bored out of the passages 
in the burner with the appropriate size twist 
Gril. The point of the needie valve should 
be trued up and made very smooth. The 
Iyet thing fe to wach out the debris from 
these vanous operations and make sure again | 
thatthe jet will throw a. straight, solid 
ream of fasoline. The proper size for the 
jet can be found only by experiment ax it 
Varies in bumers made by different manu- 
facturers Max Curantts Price, 
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HOW _UNCLE SAM'S SCIENTIFIC DETEC- 
TIVES SMASH KIDNAP GANGS 


(Continued from pase 17) 


{tapping apparatus failed to record the mum- 
ber being dialed. Thus, a detective would hear 
the conversation but miss the all-important in- 
formation of the number being called. The 
‘new apparatus automatically records the mum 
ber as well as the conversation 

"The department also has the largest finger~ 
print file in the world. Nearly 5,000,000 male- 
Factors are classified according to the dis- 
LUngulshing loops and whorls of the ridges on 
their fingers In addition, there is a kideaper’s 
"Four Hundred,” a selected. group of prints 
representing known abductors and extortion 
ists This file holds 2,800 prints, the classifica 
tions being made on single fingerprints instead 
fof on the basis of the ridge pattern of all ten 
fingers, 


IN ONE case, a kidnaper went over the out- 

‘de of an envelope after he had sealed i 
‘and removed every’ latent. fingerprint. But, 
lunknown to him, a single perfect print had 
been left in the softened gum under the flap, 
Te was discovered by Federal detectives in the 
laboratory and helped convict the sender of 
the note, 

‘A curious use of fingerprints in pinning 
evidence on a uang of, snatchers figured in 
the famous Boettcher Case of Colorado. 

Late the naht of February 12, 1935, a 
Denver, Colo., broker, Charles Hoeticher, I, 
turned into his driveway, Leaving his wife at 
the wheel, he got out to open the garage doors. 
AAs he snapped on the lights, a mans 
from behind the machine with drawn pistol 
Stick Yem upl he commanded, "This is & 


ait. 
ing Boettcher into a small dark-col- 
‘red car, he left him guarded by a confederate 
land returned to Mrs. Boettcher, handing her 
{large envelope from which he ordered her 
{to take a smaller one ‘ving him back the 
‘outer ‘envelope which contained is. finger- 
Prints. A-moment later, the dark machine 
‘Shot out of the driveway’ into the street. The 
‘ote whieh had been left behind demanded 
$860,000 ransom. 

‘Communicating with the absluctors by toss 
{ng notes over a culvert on a rural road some 
distance from Denver, the father of the 
naped man paid the ransom and on March 
1; the captive was freed not far fram his home, 
He related how his eyes were taped shut, how 
the car was driven around several blocks and 
then was headed {a one direction on a run that 

ind all the next 
1 


"went 


f ‘tepe sod then down some stairs 


nto a basement 


IKE Urschel, he kept his senses: working, 

counting footsteps, estimating 
listening for sounds that might tell him where 
he was. Also, unobserved, he put his finzer- 
prints all over the room, unvler tables and 
hairs where they: were not likely to be re- 
moved, And, later on, when clever detective 
Work ied the Federal investigators to the 
South Dakota ranch of the outlaw, Verne 
Sankey, the discovery’ of these fingerprints 
offered ‘proof postive that it had been the 
hideout of the ans. 

‘While avai rain a Chico cel San 
ey committed suicide, hanging himself with 
his necktie, 

While the Lindbersh Law was passing 
through the House and Senate, the ace de= 
fectives of the Department of Justice, were 
being called to Washington in small groups. 
For weeks, they were given intensive training 
to fit them for their new work. Curious eourses 
sharpened their wits and helped them out- 
Smart the abduction ganas 

‘They studied footprints and broken glass, 
{nks, and tiremarks, Papers and bullets. They 


uuates from almost every university in the 
Country make up the force. It is the cream of 
the law enforcement army of the mation 
‘The country is divided into. twenty-five 
sections with ' field officer and a group of 
agents under him in cach division, 
po working at cross purposes. Each 
group, in constant: telegraphle touch with 
Washington 
minimum 
‘oaths, as many as 15,000 cases, po two alike, 
ae investigated by these hard-riding govern- 
trent detectives Trained to know the "ake | 
of evidence, they are able to present such air- 
tight testimony to juries that, Hoover told 
ime, they have established the’ almast unbe- 
Tievable record of ninety-five percent. convic- 
tons in all exses that come Yo tral 


N THE Luce kidnaping ase of inci 

‘when the "Dice Bor Kid” and his tung 
alslucted the seventy-sevenyear-ald Alton 
tainker, August"Luer, abd kept ben for days 
ina tiny undersround room, the Federal agent 
Cleaned up the crime and sae six tocmbers of 
the rang on thelr way to the penitentiary, 
Ure for Iie, im lew than ssty days. 

“To help In abduction and extortion cases, 
the laboratory ofthe Washington crime hawks 
Includes the lrzet collection of papers and 
Matermarks in the country” Neatly 28,000 
Kinds'ot paper ison fle and as each pew 
Meatermark f rexistered. at the U.S Patent 
Gite, a copy 1 added to ‘the cllection at 
the Bepartment of Justice laboratory. Inks 
and wpscimens of typing from practally 
very hnown make of typewster are also 
Stored away for ready’ reference 

‘Est fall when a typed note reached Dr. 
Albert Fat, New York physician, threaten: 
ing hem to his children tnless he paid $10, 
(000 tothe. weiter, this relerence collection 
Enabled am expert of the crime laboratory to 
feport almost immediately that the note had 
teen written on a dial typewriter of the sort 
sed by chien 

‘A check of il the doctors patients revealed 
‘that one, Jolin iol, had a criminal record 
He roomed with « family saul 
boy who owned a dal typewriter. The boy's 
mother remembered that feola had once bo 
rowed the machine-A compara in Ue labo 
‘alory proved that the threatening letter had 
teen written on it. ols west to. prison for 
ten years 


NOTHER valuable aid in the work of 
Federal aie 3 collection of bie. 
Showing the treads of practically every 
Exown make of tire. When tates Hay 
ond and his accomplices abd 
Bova. a raleed ieostcalat of 
W.Va, last year, holding him for $10,000 
ransom, the tire prints of the car they used 
formed an important clue in the early stages 
of the investization. Ia the DeJute kidnaping 
in Obio, the fact that tire marks showed that 
the wheels of am automobile had been spine 
ning ip a hasty getaway figured as a link in 
the chain of evidence which ‘sent three 
men to prison. (Continued om page 113 
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HOW DETECTIVES SMASH KIDNAP GANGS 


(Continued from page 111) 


‘Small clues are probably more important 
in trailing snatchers than in almost any other 
crime. In kidnaping, there i 90 bullet, no 
bloodstains, no body’, as there i to help’ the 
sleuth unravel a murder mystery 

In one instance, 2 boy abducted in an east 
fern city, could give no idea of where be had 
been held. The only thing he could remember 
‘eas that from a small window he saw boys 
playing around a khaki pup tent in a vacant 
{ot Ruaning down that slender clue, detec- 
tives checked off every vacant lot in the et 
found one where bors had had a tent, ean: 
vaseed the neighborhood, discovered the room 
Where the boy had been held captive, gained 
2 description of the two men who had rented 
ityand ran the kidnapers to earth, 


NOE oar after the mysterious death of 
Smith Reynolds, young tobacco heir, 
his two-year-old daughter by a fist wife wat 
Ureatened with Kidnapine. The chills rand. 
father, Joseph. F- Cannon, a. wealthy mil 
owner, recived letter signed “THE: FOUR 
MUSKETEERS” They directed him to leave 
$2000 on the upper shelf of a china closet 
inva vacant howe at Hapesville, Georgia 
Government men Hapeville They 
went over the teritory and, working at might 
‘ave forth only 
they installed 
rats which would enable them 
from a distance, the movements 


slectrieal 
to follow, 
of anyone entering the house and would give 
fan alarm if the ransom package was ise 
turbed. Floodlights stood ready to are up at 


the throw of a switch. A high-powered ‘car, 
manned by two of the agents) stood ina 


garage near the vacant dwelling and a small 
emy of police, armed with sawed-off shot- 
uns, revolvers, and automatics, was standing 
ty forthe sea 
the trap thus set, an advertisement 
wes nec, Sadness bea pepe gad 
the money vas let in place. For three days 
and three nights, the men kept vil, one Fed- 
ral sleuth on a fooftop scanning the sky with 
[powerful binoculars and oting down the num- 
‘of every passing. plane, another jotting 
down the licenses. of all automobiles driving 
Uhrough ‘the neighborhood, 


YX THE fourth day, a well-dressed young 

woman strolled up to the vacant house 
‘and entered. Their electrical apparatus told 
the waiting agents what she war doing, She 
pulled out the lower drawer of the china closet, 
‘Stood on it and took down the package con” 
taining the money. Arrested before she could 
leave the house, she said she was Mrs. Sue 
Boyles, wife of a parachute rier at a nearby 
airport. She maintained she was simply carry 
ing out a request to get the package for her 
‘husband and had no idea what it contained 
Boyles was taken into. custody, He” was 
fingerprinted and found to be an ex-convict, 
Evidence pinned “The Four Musketeers” plot 
to him and he went to the penitentiary” to 
serve a fifteen-year sentence. 

‘Time and again in their 
smashing kidnap gangs, the Federal agents 
hhave turned to the aid of apparatus and the 
laboratory. The results they have obtained Is 
4 triumph alike for the skill of the govera- 
‘ment-men and for the effectiveness of clues 
Unearthed by science. 


tacular work of 


HOW THE SUN AND MOON ARE ECLIPSED 


(Continued from page $1) 


‘umbra. The gray shadow ring surrounding 
‘the umbea is the penumbra 

‘An observer at any point on the earth's sur- 
face within the umbr wil c the Sun aly 

d. At any point within the penumbra, 

tierce eit Be burt 

"To test the truth of this, make two holes 
through the card representing the surlace of 
the earth in the Wustrauign. Make one 
where in the umbra. Make the other any- 
Where within the penumbea 

‘Then place the eye at exch in turn. When 
the eye fs at one hole, the golf ball entirely 
‘obscires the lara own in the diagram. 


When the ete ater ol the ei tal 
aly partially elipes the lamp bulb 
‘Got of the dagrams alo shows how the 


rays of light from the sun cris-cross around 
the moon and enclose Uhe long narrow cane of 
shadow which produces a total eclipse when 
fas end is cut by the earth's surface 


F THE moon revolved around the earth in 

‘exactly the same plane in sehich the earth 
travels around the sun, total eclipses of the 
‘im would not be as rare events av they are 
Tn fact there would be some Kind of a solar 
cclipte every month. “The reason total solar 
fclipses are rare is due to the fact that the 
plane of the moon's orbit slants slightly to the 
plane of the earth's 

“There are alo two other interesting condi- 
tions which modify the occurrence and char- 
facter of solar eclipses ‘They can both be 
Covered by the statement that the orbits of 
‘both sun and moon are not perfect circles, 
but extremely ‘short or fat ‘ellipses. And 
neither sum nor earth is at the center of 
the ellipse, but considerably to one side of 
the center 

in the case of the earth's orbit, the off- 
center position of the sun causes a decided 
‘arltion in the length of the shadow cone, ot 


lumbra, cast into space by the moon 
average Tength is 252/000 rales, 
how the length of the cone 
‘earth changes its position In i 
For example, 
sun, the length’ of the moon's s 
sixtieth less than the average. And: when the 
year has advanced until the earth ie farthest 
rom the sun, the shadow cone will be one- 
sixtieth longer than the mean length, You 
‘can see that this would make considerable dif- 
{erence in the width of the path of totality and 
the length of time totality lasts 


The 


Let us see 


HE result of the off-center position of 
the earth in the moon's orbit leads to an 
catirey diferent real If an eclpne occurs 
‘when the moon is at a node nearest the carth, 
The eclipse wil be total,” Why "Because the 
toon i ay neares ub abd obscures the 
Son completly 
Bat ian eclipse occurs withthe moon at a 
it 


Ee“anmalar” Tn other words the moon, be- 
ing farther away, aed sulle, wil leave a 
ting of the mun disk showing ‘around the 
Bin the moon 

far we have considered only ecipes of 
the sun. These neces ecur at new moon, 
bt imr eclipse happen only when the moon 
Eat fl. 

Ealines of the moon are not spectacila, 
and are slow-moving, fr the moon sometimes 
iskes four hours tops through the arth 
Shadow-cone, which ie about $700 mile in 
ameter atthe point where the moon plunges 
throwsh i 

Ever since about 800 B.C. there has been a 
period called the “sare,” by which the feturn 
isdn cae tushy peice. 

Solar and inar ergnes cam both be pre 
dicted by means af the saros, but only oufhly 
Ss to the actual tne and place. 
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| a distant part of the world must be reduced 
| to its minimum weight 


{0 otherwise inacceaible resions by 


SS 
WHOLE WORLD NOW | 
A MOVIE STUDIO | 


(Continued from pose 33 


up. It stuck out like a sore thumb in the | 
otherwise primitive setting. So. Shackelford | 
covered with palm ark, stuck on fresh 

faves and turned it, to all 3ppearancrs, 
coconut tree! Fish nets, bung around the 
teank bid the straight lines aig to the 

In filming “Four Frightened People,” Cecil | 
1B. de Mile searched the Hawailan jungles 
for a loation until he found what be wanted 
AM the bottom of hidden canyon, 200 tet 
fep. He lowered cameras and lights on ropes 
to make test shots, In some places, the under- 
frowth was 30 dense that men could. walk 
Safely ten feet above the ground. Players 
ould not teach the location until a fons | 
Stairway had been built: and cameras, bats 
tery, and lights were sid down a. wooden 
‘thute tothe Boor of the canyon, 


|» 1F you do not add... 
HE generators which supplied the cur- 


i Fete wee eo the es of INCHES 
victipetal'smissesy Teese | TQ YOUR CHEST 


land. changed costumes in flooties 


Toms brought in erates’ fom ‘Hellywood 
{me mene se'up ane'ol'ax'se: | 2 INCHES TO YOUR BICEPS 
‘mountable houses in five minute, simply by |... 4 won't cst you one cent!” 


bolting the walls and 
door was built into the (ron 
"Theee miles up 
Mauma Kea, the di 
forest, perlee! for the elfect he wanted, 
afew days, workmen. h 
three’ miles’ long, tiling 
twenty’ tons of cane pulp. 
hauled players and equipment to 1 
im cars ‘and cane wasons, Two days alter 
work. besan, telephone wires had been 
Mrung and members of the party were talk- 
ing: with the Hollywood studio, 2,400 miles 
serous the sea, 
For many of the scenes, camermen found 


ther. The 


Signed: GEORGE ¥, JOWETT 
ES SIR! Thee inchesof musclesadded 


¢ side of the volcano, 
tor found a deme 
Th 


“chance to.prove it! Those 
skinny fellows who are, discout 
fhe’ men T want 49 work with 
a a 

ted do iequichiys And dow 

waif muscles either -.. I will show you 

OW 0 jenuine iavincible muss 
cles that will make your men friends re- 
spect you and women admire you. 


they shad 
throu 


‘and. produced the 
softer effects desired. 
Metal reflectors now te 


‘send tor “Moulding a Mighty Chest” 
A Special Course for ONLY 25c. 


ce glass mirrors, 
for concentrating Hisht om gut-ol-door scenes 
while they are being filmed. Forty of these 
Bonbreakable™ reflectors accompanied. de 
Mille to Hawaii. In the tangled bamboo 
jiuncles where many of the scenes were shi 
however, sunlight rarely penetrates. For that 
reason, the company carried twelve kinds of 

ial lights to sive some semblance of 


to the perpetual gloom. 

WEES another company made an é 
pedition to the tropics all the filming 

was done at night, The heat and humidity 

ff the daytime were thus avokded and better 

films were the resul 

mn trips to out-of-the-way 


ay tet en ed 
SEES Uy aire tiem or el. 


on TODAY! 


aes foe 
eared bas 

BOOK WITH PHOTOS 
OF FAWOUS STRONG MEN 


ERs 


FREE 


ations, with equipment. that 
transported and which is designed 
Licular conditions 
Boy" in Arizona recently, the studio shipped 
sound tracks by railroad to the town near- 
St the location. From here, they continued 
lunder their own power. At the same time, 
the cameras and lighter equipment crosed 
the desert from Los Angeles by motor truck. 
‘Every item carted on a film expedition 0 


id 


Hi, 


Recently a studio 
engineer designed a big electrical generator 
Which can be broken dowa into four unis of 
500 pounds each. Suficiently powerful to sup- 
ply current for the sun arcs, which are used | Mem 
‘even along the equator. it can be transported | 
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(Continued from page 57) 


water. This can be shown by holding a 
barning strip of magnesium ribbon inside the 
open mouth of a flask or beaker of boiling 
Water. The. metal, held in the almosphere 
(of steam, will continue to burn. 


instead of the burning magnesium. Unlike 
the magnesium, it will be extinguished. 
Magnesium can be made to combine with 
nitrogen as well s oxygen. The product of 
‘of course, will be magnesium 
‘than magnesium oxide. ‘To 
perform such an experiment, the home chem 
Et can take advantage of the nitrogen in the 
air by tightly packing some of the metal in 
a covered crucible and heating it for a hall 
‘When the fused 
mixture that results has cooled and is broken 
‘open the top portion or crust will prove to 
be white magnesium oxide. Beneath this, 
however, will be found a yellowish mass of 
nitride. To test the magnesium 
, place a few drops of water on it 
‘Ammonia gas, Instantly recognizable because 
‘of its odor, will be given of 


IKE most metals, magnesium can be made 
to alloy ‘or combine with mercury to 
form magnesium amalgam. Unlike ra 
comm rams, however, i will start & 
ous reaction ben dropped Int ‘wate, 
composing the water to liberate hydrogen 
fand form mamesium hydroxide. 

"The home chemist, can prepare such an 
amalgam simply by cleaning a stp of m 
fesium ribbon with emery cloth and. allow 
{ng ito remain in contact with a small glob- 
tle of mercury for an hour or 30. 
fend of this time, the two. metals will have 
Become sulfcientiy alloyed to perform the 
experiment with the water 


AGNESIUM. amalgam, sho can be 
Mise une, teadly irom powdered 
magnesium. Simply place a drop or two of 
merry im a. mortty ad some magnesium 


Amalgam which, if left exposed for. any 
length of time, will decompose the moisture 
in the air to form hydrogen and magnesium 
hydroxide 

‘Althoush most compounds of magnesium 
are white, the queer properties of magnesium 
Chloride offer the home chemist a novel ex 


periment. in. chemical colors. First, some 
fagnesium chloride is melted in a crucible, 
fin evaporating dish, or the shallow friction 
tin can. "The chemical ‘will melt 

of ‘crystallization 
‘dissaive 


For instance, when tiny bits of cobalt sul 
phate are added they will produce a soft blue 
Hint. ‘Nickel sulphate dropped into a. fresh 
batch of the molten chloride will form a deep 
purple color. A small erystal of copper sul- 
hate will produce a brown. In each case, 
the color produced is a mixture of magnesia 
and the oxide of the metal used 

“Magnesium ‘chloride bas another curious 
property that makes it an interesting sub- 
Elance from the home chemist's standpoint 
‘When heated, it breaks down, decomposing 
to form magnesium oxide, hydrocblorie acid, 
and water vapor (steam).” The unmistakable 
‘odor of hydrochloric-aci gas will be evidence 
‘of the reaction and the fact that moist blue 
fitmas paper will turn red will prove that an 
acid gas is being liberated. 
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SAVING DOLLARS WHILE 
DRIVING YOUR CAR 
(Continued from pase 6, 


“we nh he vt 
oon meias rer he i 
ma eats eee ote 
iio eat Bee ht fea 
Seah, i ieee 
Eas era 
vari tater pe 
Some are nse 
ee 
esti cs iene 
Ste ienteien Seer 
Dect atte Mrs et 
eR Sd Wn 
Td say. Glad it isn’t mine.” shes 
‘ke Otte ES tered eh 
onme ge atc ata 


“ROW, here's the same make car, same 
mode, but owned by another man. 

‘The mileages are just about the same on both. 
In 1931, he had a general check-up of the 
Ignition system, carbureter, valves, and brakes 
Jn May and again in October, radiator Aushed 
in Apri and November, and tres switche to 
int wheels In December.” During 'S2, 
two Reneral check-ups in 

|, valves resurfaced and ad- 
Jsted, beatings tightened, and breaker points 
Adjusted, "Under 33, the sual two check-ups 
in spring and fall, (wo new tires, and new 
brake linings. So'far in 'S4, the ear hasn't 


broke in Walton when Gus bad 
hat second eat was in here more 
than the fit one 

leh, but i ida’ cost as much in the 
tong run" sad Gus. All Copether, the theee- 
Yen bil for that second tar tolled only 
hinety-three dollars, including the tees That 
owner believes in paying for prevention in- 
Stead of cure A eheek-up twice s ear dora 
fost much adie hee the Reneral condition 
Ot the car up to par. It's cheaper to adjane 
Bearings than to replace them. 

"ive never looked at fe that way,” Walton 
admitted. "A tepals shop to me has always 
teen somthiog fo keep Sey fom une 
Year necessary. 1 dont know, but ve al- 
trays hada ide that some sarusemen take 
vantage of every chance to make money.” 

‘Gas smiled. "Some enrages are that way.” 
heapreed. “It's teem elaimed that car owners 
‘waste billions of doar a yearby dealing with 
top earages That's why it pays to cate 
tome! honest service station and rive it 
your work fou woul tit youre to 
A quack doctor, 0 why place your cars health 
inthe hands of some crooked mechanic?” 


im?" 


an tell fa garage fs overcharging 
red Walton, 

“would be pretty hard to make any fast 
tu on general work, Gus advised. But 
Wwith repairs, where parts have to be rela 
its sale to few about a dollars worth of 


‘ar of mine in and let you ko over it,” said 
Walton iv he elimbed into the drivers seat. 
"Maybe there is something to this business of 
an ounes of prevention being worth & pound 
“Weren't you just wasting your breath tell. 
{ng that fellow ow to take care of his car?” 
‘Joe Clark remarked as Walton drove off. "He 
never wants to spend any money unless he 
iutely has to 
"It may help some," Gus said, and then 
added with a grin, "The Model Garage would 
hhave a tough time making ends meet if every 
customer on our list treated his ear the WwaY 
he shoul 
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PHANTOM RACE HORSE PRODUCED 
BY SCIENCE 


i 


tinued 


this. the breeding and racing records of 10, 
(000 ‘thoroushbreds in the United States, Can- 
‘ada, Great Britian, Australia, and other coun- 
tries were systematically compiled. A folder 
‘was opened for each of these animals, and in 
i was fled its complete breeding and racing 
records. If the subject was a stallion, the 


‘apacity of each of the foals noted. If a 
‘mare, cach stallion by which she had pro- 
uced foals was listed, and the racing capaci- 
tes of the foals not 


"ITH all this information available, the 

racing. record of each ore. was ana 
fyzed carefully. In determining racing capac- 
ity, only. races truly run on good or fast 
tracks were considered. In fact, it was found 
that a” truer picture of the horse's ability 
could be obtained if only the best of his 
Faces were considered, since nothing can 
make a race horse run faster than his racing 
Capacity, but there are a mumber of things 
that, bonestly or dishonesty, can slow him 
tp. So if'a Borse had started in six or seven 
races that were truly run on good fast tracks, 
five of them were used in getting the mathe= 
matical picture of his racing ability, If he 
had run’ between thirteen and fifteen races, 
tight of them were considered. 1f he had run 
sent or more races ten of the races were 
‘used in computing ability 

Using ‘each horse's best races, his “qual- 
ity of performance” in each of them was 
{ound by comparing his average speed in exch 
race. with the seconds-per-furlong speed of 
the Standand Hone running under the same 
conditions of distance, age, and weight car- 
Fled, Ifthe horse under consideration 
distance in time equaling the “par 
lished by the ghost horse, his quality of per- 
formance was rated 1.000. If be beat the 
Standard Horse's time, he was given propor- 
tomate points over 1000. If his time was 
slower than the ghost horse's, his Q. P. rating 
Was proportionately under 1000 

'At the top of the list of scientifically rated 
thoroughbreds stands the mame of the best 
horse of them all, Mano” War, 

"This big red chestnut with the broad chest 
and the long back, a perfect specimen of a 
thoroughbred, has 's Biological Handicap of 

rand.” Ta his two-season compel 
tive career that incladed thirty-three suinutes 
of actual racing, he won all but one of his 
twenty-one races, That one defeat by Upset 
was caused by-a bad ride, and was revenged 
by three victories over the only horse that 
ever led itm under the wire. 


UT, greatest of horses though he is, Man 
o' War's racing record is not marked by 
extreme consistency. The average quality of 
the nine best of hie seventeen traly-run races 
E'LOVIS. Tn his very best race he had a Q.P- 
rating of 1.0221. Tf he had been able to main- 
{in the level of that marvelous performance 
hhe would have had a Biological Handicap of 
632, and, as Dr. Laughlin remarks, “a0 
horse ‘ever ‘was that good.” In his poorest 
truly run race on a good track, Man o' War 
earned 2 Q. P.of only 2545, If he never had 
bettered that performance Ihe would have 
been a very mediocre race horse. Great as he 
‘was, Man 0” War wasn't as great as the "im- 
Ponderables” of horse racing. He wasnt al- 
‘Ways able to produce the best performances 
‘of which he wat capable 
‘Two other horses are rated almost as 
high as Man o War. One of them is Eclipse, 
who was foaled in England at the time of 
the great eclipse of 1764, and, whose sons 
and daughters won 334 races, The other is 


St, Simon, another English thoroughbred of 
Tong ago. There is a dash of St. Simon blood 
in the veins of Man o' War, 

‘When the thoroughbred is compared with 
other breeds of horses, its inherited racing 
‘capacity seems to be a remarkably uniform 
‘quality. But within the ranks of the thor- 
‘uzhbreds, now closed to all outside blood, 
‘acing capacity is far from being a uniform 
‘quality’ To improve. the breed, to produce 
face horses that can ‘run faster and carry 
heavier weights for longer distances than the 
est of oUF present-day. race horses, there 
must be really scientific breeding 

To provide an accurate guide for such 
breeding, Dr- Laughlin has ‘worked out a 
‘mathematical method of forecasting the prob- 
able racing capacity of a foal of any stallion 
and mare. He calls it the Futurity Index, 

rience has. proved that this Futurity 
Index will be more nearly accurate if it is 
calculated from the racing records of a group 
‘of the nearest direct and collateral blood kin 
‘of the sie and dam than if it is worked out 
by tracing descent along a few ancestral lines, 
in calculating the Futurity Tndex equal value 
ls given to the “breeding factor” of the sire 
and the dam. In figuring the breeding factor 
of the sire, consideration is given to his race 
fing capacity, to the racing capacities of his 
sire and dam, and to the racing capacities of 
the foals he already has produced. The breed 
ing factor of the dam is calculated in the same 
way. These two breeding factors are combined 
to dorm the Futurity Index of the foal 


IN THE best breeding establishments on 

the cream of the thoroughbreds are dealt 
\with—sires and dams with netr kin of proved 
Tigh racing capacity. With such stock the 
Futurity Index of the foals i very high, For 
ccxample, for forty-two racing foals bred. at 
fone fous tar it averaged 116. But the 
average actual racing capacity of those foals 
was strikingly lower 9895. 

‘Studies in heredity had led De, Laughlin to 
expect this. But the apparently disappointing 
‘sult has a counterbalance. If sites nd dame 
‘of sound thoroushbred. stock, but of lower 
facing capacities than the top notcher.of the 
Breed fe skied and the Fury Indes 
sf. their prospective als compited, the 
Futurity Index values will be low, But the 
actual racing capaci of these. foal. will 
be higher than’ those ‘of their parents 
Whether the sires and dams are the leaders 
of the thoroughbred world, er rank among 
the minor nobility of that equine aristocracy, 
fost ef their foals will swing down or up 
toward, the average ‘of the breed 

‘This “regression phenomenon” ischaracter- 
{ste ofall breeding experiments with stock of 
measured. quality. Just how much this drag 
{oward mediocrity amounts to in pulling down 
the fopring value of exceedingly superior 
parents, and iy raising the offspring value of 
Taterior parents, when all are drawn from 
the same breed, s one of the problems that 
De. Laughlin’ researches have solved 


ALTHOUGH offspring of the bet of am 


equal the promise of its Futurity Index, of 
‘even exceed it—and the telction of these fe 
shining success among many comparative 
fallures gradually will improve race horses, 

So the Standard Horse, the ghost entry 
that runs in every race, leads the thorough~ 
bred field into the futire. Challenged often 
bby his flesh-and-blood. rivals, he_ is beaten 
nly occasionally by some champion of cham 
pions like mighty Man o° War 
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SLANTING OIL WELLS 
WORK NEW MARVELS 


(Continued from pase 21) 


the perpendicular, out of control of the del 
T'was not uncommon for a 5000-foot hale 
to end its course 1700 Teet out from under 
the’ derick 

‘riers lexred how crooked their wells 
were when new instruments were devised to 
Tiare “the hole. Bottles. containing hydeo- 
fuori ackd were lowered into the hole and 
lowed to stand until the acid had eaten into 
the plas, etching a mark which showed 
tuck the hole was tilled. Later, laborate 
Iichines were devised, which could be run 
Up and down to produce 2 writien or photo- 
fraphie record of the whole course of the well 


HILE engineers have been perfecting 
new methods of drilling straighter, 2 
new school of experts has arisen who are re- 
Versing ordinary procedure by purposely dell 
{ng oma slant. Their operations caused fur 
| Recently, rumors af such drilling sent state 
oll sleuths secretly Investigating fifty mystery 
Wells that were bins drilled along the coast 
Of California. Suspicion was aroused when, 
{hn the middle of an old, ding eld, 2 new 
well suddenly roared ino life with a hes 
How of oil. Old wells adjoining were nearly 


lifeless and had to be pumped. Soon a whole 
series of gushers burst into heavy production 
sts ‘were astonished. They knew 


| eld was nearly exhausted. Another 
And richer oll tand was known to underlie 
ibe ocean, ut ie was separated from the ol 
pool by s fault. Hd the mystery wells crossed 
| the faut, to penetrate this submarine zone? 
Drillers were tight-lipped. and uncomm- 


nicative. State operatives did under-cover in 
vestigation 
was exploded, 


‘mechanically detecting thelr wel 


tidelands at the rate of some’ fifteen million 
barrels annually 


| new wells had to drive thelr bits almost 1,000 
feet seaward, crossing under a strip of beach 
| tana’ 
| old wells in this strip along the ocean were 
pierced by the bits of drilling” wells 
ube existed that all fifty wells were aiming 
| at the Fieh store of ol underlying state prop 
ety 
As this is written, the case is stil pending, 
While state officials’ and offcers of the oll 
Companies Involved. are trying to reach an 
‘agreement whereby the sant-drilled well will 
be allowed to tap the pool if they pay a 
royalty percentage Into the state treasury 


THE. newly developed technique of slant 
drilling may be utlized to develop wnex- 
ploited fields in inaccessible locations, oF to 
Feduce the sumer of holes that must be dell- 
Ted’ to drain all the oll from subterranean 
storage, In some localities the cost of erecting 
‘aultable foundation for an oil well s almost 
prohibitive. For example, in parts of Vene 
‘where the oll underlies'deep Takes or 
trays, the cost of making-« suitable foundation 
Ee greater than the whole driling cost of the 
well Simply by delling along the shore, and 
Seflecting the bit out under the lake, this huge 
expense may be saved. 

‘A revolutionary scheme for reducing the 
nimber of wells necessary in an oll fed, bas 
been proposed by an expert who suggests that 
cach Well be used as'a center for four oF more 
holes, all drilled from one derrick but divers 
{ng at the bottom so a to drain lange teri 
tory. Each territory would thus be the mu 
cleus of four or more pipes, each correspond 
{ng to an ordinary well, Such a system wold 
featly reduce the cost of developing an oll 
field, and make it much simpler to pump. 


‘Suddenly a veritable bombshell | 
‘The owners of all ity wells | 
were brought into court and charged with | 
‘out under | 

the ocean and Biching oil from publiely-owned | 


| "To reach the submarine pool, drillers of the | 


ned by a large oll company. Soon two | 


ite | 
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The Difference 


Between “Improvement” 


and “Invention” 


Very few inventions are entirely original 
When a friend says of your Inventive idea 
“Oh, Tim sure something like that has been 
patented already,” the chances are that it 
fas. But your idea may have certain difler- 
fences oF improvements that earn its right 
patent protection. The first step is to 
termine, through Patent Office search, if 
there are existing patents that bear on Your 
idea 


THE FIRST STEP 


Flrst—secure an experienced Patent Attor- 
ney to look after your interests at Washing 
ton. It fs ot the part of wisdom to put off 
‘or delay. And remember—U. 8. Patent pro 
tection is the only way to obtain the ex- 
lusive right to manulacture, use, of sell 


THE IMPORTANCE 
OF THE “SEARCH” 


ean help you immediately. My offices are 
in. Washington. Send your ides to me in 
nugh form. My experienced examiners 
‘earch through the Pateat Ofice to 
See if your invention has been anticipated 
ean give you a report at ence—and this fs 
something You must have, because ft decides 
What future steps you should take 


Don’t worry about fannces. My (ees are reas 
maabie--aed I can arvana convenlest te 
Dayment. It has always been my custom to Pe 
fait my clients to pay for their application i 
faataliments as the preparation the appl 
‘Stlon progresses in ‘my ofr, 


Also FREE Record 
Of Invention 


invention for my searchers’ we at the CS 
Patent Ofice. Write today for my" Record 

ton form—it wil ei and salt 
You. It enables you to make. sketch of 
Sour idea and have it witnessed Jat aner 
‘fale io you us evidence should the 0c 
halon for eee 2 


INVENTORS Mail 
This Coupon Today 


pen and mail 
OOK and my Record of 
Tavention form without hares or eblie, 
ton. Homever it would speed up tatters 
You would send your blew und $10.00 Search 
Timiary seareh ean be started 


Clarence A. OBrien 


88-A Adams Building 
Washington, D.C. 


THE FIRST FACTS7ohNOW °° 


ABOUTA PAT 


Mos ot 


Imormed 
pewter 


AN IMPROVEMENT 


Don't spend money oF 
{shed models or drawinas. My Targe 
Stall of experienced patent searchers 
‘can handle a search from your de- 


ime on fin- 


Scription and 
‘ain thing isto put it 
as promptly as possible, 


ourhest sketch, The 
my hands 


SEND FOR 
FREE BOOK 
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DEVELOPED 
MAN” 


‘By CHARLES ATLAS 
"The Ward's Mow 
‘ala toe tages tametito 
isl sahy Nateal Sed Totomane cots 
Khare At gas Sn! 


TPHEY used to think there wasn't 
much hope for me. I weighed only 
97 pounds. | was a sickly scare-crow. 
Then I discovered Dynamic Tension. 

‘that twice won 


fectly 
Wow make you this 
PRGOW in‘ Jane’? days that 
: 
NEW MAN of giant power and energy! 
pt alate 
Se 


Ke 
Ft 


reamed 
a 


and a hal feet long, having a short crosspiece 
at its head, Ditmars moved quietly to the 
table, The’ stick was Just long enough to 
Keep his hand a few inches beyond the far- 
thest reach of the fangs. As the moceasin lay 
‘Quiet for an instant, he pinned its head to the 
{able and grasped the sealy neck just behind 
the jawbones. His fingers were hardly an inch 
and a half from the curved fangs in the wide- 
‘pen mouth. eld of 
the snake rm. 

arip 

ead 

these 

vein, 


‘of the world. The first ofthese was esa 
‘ear S20 Paulo, in Brazil. “The work was be- 
gun as a hobby’ by Dr. Vitalo Brazil and was 
{iter taken over bythe government. "At 
‘Tela, Hondurus, another snake farm provides 
serurm against the poison of Central American 
Snakes and at Bankok, Siam, a laboratory 
{turns out antivenom against serpent bites in 
the Old World. A snake farm at Glenolden, 
near Philadelphia, Pa., supplies the antivenom 
for North America. ‘The laboratory at Port 
| Elizabeth, where the work in venene and its 
‘se in epilepsy has been earried on, i responsi- 
ble for combating venomous snakes in Africa 


EXXERYONE who catches 2 poison snake in 
Brazil is required by law to forward it 10 
the Sao Paulo farm. Railroads transport the 
containers free of charze. Mail time at the 
farm is the most exciting period of the day as 
an average of twenty deadly snakes arrive 
‘with each deli 

‘The method of preparing the antivenom is 
relatively. simple. "The extracted poison 
diluted with salt water and bit by bit injected 
inte ealthy horses under the skin ofthe neck 
Fach dose is larser than the preceding one. 
At the end of sic months, the animal ean stand 
shots of venom fifty times as powerful as 
would have been required to kill it when the 


DEADLY SNAKE POISON NOW USED 
TO SAVE HUMAN LIVES 


4 fr 


injections bern. What happens inside the 
horse is another mystery, In some way its 
blood manufactures an element. which com- 
bats the poison. At the end of six months, 
tight quarts of the animal's blood is drained 
‘ff painiesly and placed in sterilized contain- 
fer The blood clots and an amber-colored 
Serum forms. 


NCENTRATED and sterilized, it is put 

‘up in sass tubes, sealed at both ends and 
containing about three teaspoontule ‘The 
{bes sell for ten dollars apiece, and. are 
labeled according to the type of venom they 
are able to combat. ‘The fluid remains eflec- 
tive for five years or more. The antivenom i 
Injected by hypodermic needle into the stom= 
ch muscles of the victim. In North America, 
Sntivenom is made by injecting a mixture of 
‘attlesnake, copperhead, and moceasin Venom 
{to the laboratory horse, 

‘Before antivenom was available in America, 
4 United States army affcer, Col. Martin 1 
Cummins, whe atone Tesi, bul up 
partial immunity to venom by small injections 
Seer pened cl yeas Ara reals he was 
able to ave'a numberof ives through trant= 
{eslons of his blood into the veine of biten 
children. Because his lifestream had devel- 
‘ped the power to combat the snake poke 
iPcted inthe veins of the victim much 
antivenom does 
At the So Pal farm ation to pre 

paring antivenom, the experts are combating 

manakes in another way. They are rae 

‘massarambas,. powerful _non-polonou 
tice sakes that attain length of eight feet 
and live on fer de lances and other dangerous 


serpents of the county 
other attempt 9 we the matual enemies 
cof makes has proved len sueceful. The ote 
foose which ils the ears in the Orient has 
fen imported into Central and South Amer 
hat various times, While able to avold the 
‘Sats of the cobra, which rears up and ih 
high, the mongoose I es able to sidestep the 
Jow-striking stakes of the new world. Con- 
taro rene opinion, the nna ar ot 
rune to pahom, ‘They are simply 

than the cobras, While some creatures are 
Jes susceptible to sake venom, ie frog, for 
tance, fring let tnd tie a much 
fatllenake potion as the gun pig t-call 
Kinmune animals are. usually ether quicker 
than the snakes or have thick hides whieh the 
{ana donot penetra 


22186 one series of the meat exper 
‘ent, was found that dred venon re 
tains pateney for many year. One smpie 
five years of showed practically ul strength 
and another twenty years old proved to be 
Highy" ‘active. Dr. Monaclesserfound. that 
Hight quickly decreases the toxic eflct of died 
senom Hn cs fn which be dese 0 re 
face the power of the cobra palony he sub- 
jected fe to'n treatment of Xray 
rine for injection. Ane 
Severe that the ven of North Aen 
Sales is most polsonous in the spring when 
they come out of hivernation, 

‘a Various parts of the word, free lances 
are enzazed inthe raky busines of eatehine 
Stakes and selling vendo One of these ade 
‘entarers W. E. Joney has epent thirty-ive 
Jean inthe heatt of Zululand detsoying 
ill adder, mamta, and cobras, sending the 
{ied venom out to various laboratories. 

experimenters are now pre- 
paring not only to counteract the elles of 
Seadly senom, bot actually to use tin fight 
ing dence To the hundreds of thowsrnds of 
ctime saved by antivenom, they hope to 24 
‘ther thousands browsht back to health by 
dramatic new applications of reptile poison. 
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RACING HOMEMADE 
MIDGET AUTOS 


(Continued from page 28 


ation, and signed up the elizible drivers. 
He started the racing, and drivers began 
to flock in. The idea caught on like wild fe, 
A few hundred people  w the first 
‘events at Loyola, an athletic eld hidden be- 
Nd the ih sicen ences back of Loyola 
high, school. Soom Distarce was packi 
in, As many as 7,000 people have crowded 
Into the field ‘luring’ a single evening, 
Distarce told me he planned from the out- 
set to do two things: give the public thrills 
Without constant danger to the drivers and 
limit the speed of the cars to a point where 
the boys would ‘not break their necks every 
time they raced, He requires all cars to. ap 
bear at the tracks in a presentable condition 
and to meet the approval of eritcal Inspec: 
tors. The drivers must show up in clean Uni 
forms with helmets to match. But the most 
important reculations apply to the cars 
They stand only twenty-six inches in 
height, have a tread of forty-two inches and 
Weigh from $00 to 830 pounds. They cannot 
use supercharsers and 
limited to 100 cubic 
Duretor may be wed 
sure type Tuel inject 
These rks apply 
for two-stroke cycle engines, any 
oes within the limit of siaty-one and 
‘cubic inches of piston displacement 


TKE their bie brothers of the more famous 
are equipped for 
tube, Fuel #y5 


‘with shut-off 
tons, and 


to keep their head above 


their cowls and always to heep a sharp look, 
out for other cars. Tommy Philips, ducked 
to took at his oll pressure gauge’ the other 
Right, Before he came up for air, he had run 


fear left wheel of Red” Frick 


His first question, when he regained con- 
sciousness in a hospital, was: "Can 1 set ‘er 
xed up (0. ru Fhe nest 


fon all comers alike, will give you a clearer 
‘idea of these tiny speedsters 

‘Wheelbase may “not exceed seventy-six 
Jnches nor be less than sixty-six inches trom 
ale to axle, 

‘Tread may not exceed forty-five inches 
nor be less than forty inches, 

‘Wheels may not have a tim diameter 
sreater than twelve inches nor les than ten 
Inches. 

‘All cars must be equipped with 
spider-type steering “wheels ands 
brakes, with a fre-proot wall between diver 

All cars must carry manually operated 
sutch, and exhaust pipe extending beyond 
the rear axle howsing 

All cars must carry a gasoline tank con- 
structed of eighteen gauze material. 

All cars must have a road clearance of 
four inches or more 


SCRAPBOOK OF AIRPORTS 
FOR GOVERNMENT FLYERS 


A scaarnook of airports is a unique vol 
lume being compiled by the pilots of the gov- 
cemment ‘ying base, Maxwell Field, Most. 
gomery, Ala. The book will include photo- 

taken from various angles, of the 
main fiving fields of the country. It’ will en 
able pilots sine to stranse airports to et 
‘8 mental picture of the landing Seld 


‘St. Louis, Mo. 


rye more prod 
‘han the orginal aries fel, 


‘an hat waited until to late to 
“unite Bates Patent es 


ortant facts au Fatent Protertion at ences 
135 Yoars of Proven Servic 


years this capable 
fre from ail ore 
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Raising Tropical Birds for Fun and Money 


(Continued from pase 37 


window, bat a8 they play and, make love 
then they are not awafe of am alion preset 

ear a sind always the comfort of your 
seat" srt hve the cage pa 
Feady for octipancy when yeu binds a1 
five” and algo to have sed pas and drink 
ing’ cups placed. inthe. most conspicuous 
Dees to make sure the timid ithe creates 
tind te "A ty an a ee 
Nipply of enh placed tee Since 
Some varieties may not come down for food 
‘ting the fis fe dy 

Price toe newcotars with itil or 
bolled water for a day or two, then change 
frudvaly to your weal local supply This 
wil prevent dita Cover he bio of 
the chge with clean newspaper, Do not over 
Took the at. Ht serves athe bid teeth 
tad ls netemry to thorouth mactiction af 
food. Atte Beit on the Boor helps also 10 
rep ther fet clean. Always keep a piece 
St euttlebone fastened 10 the_eage off the 
floor but within ary reach. This does not 


Serve to. sharpen thelr beaks, as” so" many 
people think, but is a valuable food. 
irds are very much like young children 


whem their routine is upset. Stay away from 
the new arrivals until they have rested from 
their trip, no matter how short it may have 
hen, and’ Keep them quiet and out of drafts. 
‘The room should be kept at a temperature 
itty to eichty-ive dares, Fabrenbet 
‘until they become accustomed. to 

habitat, even: though they: may be able" to 
Withstand” very low winter temperatures. 
‘Throughout the year it is a good plan to 
cover the cage at night with @ cloth, light 
In'summer and heavy in winter, since in re= 
trcted quarters they donot take enough 


exercise to. keep, 
like children, 
ences, Most of the finch family like to 
Heep in little nest boxes or gourds and you 
will make them happier by supplying these 
conveniences. The gourd may be prepared 
fexily by rounding out on one side a. hole 
large enough to permit ‘ingress and ezress, 
anid placing esting materials within. 

‘When the litle creatures become accus- 
tomed to their new home you will witness a 


busy, happy’ family. Give them surround~ 
Inga they" like and they actually will improve 
their own strain, 


For best results in cage breeding, a proper 
cage must be provided. It should be con 
Structed entirely of metal, as this type 
fanitary and easly cleaned. For a sinsle 
fale of small hrs ae menuring sneen 
Inches by ten inches by nine inches deep will 
be large enough. Place it where you expect 
it to stay, and do not thereafter disturb the 
mates except when absolutely "necessary. 
Give them a nest box or xourd with plenty 
fof nesting material and. put a white cloth 


120 


around the sides and top. Feed the proper 
eed mixture, cuttlebone, health grit, and 
water dally 

Birds may be bred alo in the large, out 
door aviary, oF in boxes. In the former case, 


SPU cider end. Wi the typeof beeding 
age you can fondle the young daily, and 
{thus Beep ‘them tame. 

‘step in the care of your birds is more 
Important than correct feeding. While food 
requirements are simple, remember that 
birds “appreciate quality "feed. Parrakeets 

seed mixture containing millets, 
hulled oats, and plain canary seeds. “Many 
Sa sare with fall ips before them. ts 
Well, therefore, to accept of the pro= 
prietor of a pet shop, who can prescribe the 


pets will require litle care if you give them 

Droper food and protect them against drafts. 

‘When illness visits your aviary, be sure to 

keeps the birds warm both night and day 

until they are completely cured. Some of 
‘ailments 


the more common faclude asthma, 
colds, sore eyes, baldness, ex ‘broken 
legs, mites, scaly less, sore feet, and diarrhoea, 


rot a disease, but is a 


‘OULTING 


Usually no one but the owner can be 
blamed when one of bis feathered beauties 
contracts asthma, for it results usually from 
the inhaling of dust from stale droppings or 


musty seeds. ‘This condition may be avoided 
by keeping the cage clean. The treatment for 
asthma includes two drops of iodine daily 
for every two ounces of the drinking water, 
‘2 drop of honey applied to the inside of the 
throat’ with a feather and mentholatum in 
the nostri. “If after two days the bird 
stows improvement, omit the lodine: Feed 
Blenty of res food but only after thas been 
and dried well with a cloth, 

i the he flog sl on bs perch with 
feathers pulfed up, shivering and sneezing, he 
hhas a cold. To’ ‘cure this in. short order, 
touch the nostrils with a small bit of menth: 
slatum on a tiny stick, Dissolve one rounded 
teaspoonful of Epsom salts ina pint of boiled 
water and give this to him in his drinking 
‘cup for two days, with nothing else to drink 
Keep the little patient warm, 


ELGG, binding, may be quickly, diagnosed, 
‘She will first sit “onthe” perch, feet 
apart, feathers ‘puffed ‘and eyes. strained. 
Later’ she will huddle disconsolately in one 
‘corner on the floor. "An ellective Ureatment 
fonsists of two drops of mineral oil in the 
mouth, with the addition of mineral oll in- 
jected in the vent. This may be given by 
folding ‘the bird. im the left hand on its 
bback with the head pointing away from you, 
Carefully injecting the medicine dropper into 
the vent, taking care not to break the ctr, 
and forcing two drops of oll into the vent. 
‘Place the litte patient ona warm water 
bottle, with a layer of towels between bird 
find Boitle By removing perches and bot 
tom {rom a small cage and placing the cag 
‘over bird and bottle, the later will serve as 
the natural oor, Place lth over the 
cae, leaving an’ opening large enough 10 
ia bid fom mete 
respond rapidly” to. treatment for 
broken less. The best splint for this purpose 
fg made by taking a quill feather and strip- 
ine it clean. Cutoff saaall piece, the 
Edi pending ipos the meth Ot ibe et 
to be treated; split the tiny piece of quill 
down one side, spring it open, place the lex 
in taped prs the gull back toner. "Then 
place the bird on the floor of a cloth covered 
age, {rom Which the perches have been te- 
Fpoved, with food and. water within reach. 
‘he bing should Knit in about five days 
‘A good mite powder, rubbed in through 
the feathers, will chase away these paraates, 
By washing the legs in clean, warm. water, 
drying on soft absorbent cloth, and applying 
8 Good salve, scaly lees ahould eal ina few 
days Sore’ feet. may result {rom ditt oF 
mosquito bites. For the former, cleanliness 
fof the premises is suggested; for the latte 
jn regions where mosquitos flourish, place a 
smouguito net around the cage at ight 
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AIRFRPOW CH 
} 


saihinmedl ty. Funclicn 


THE AIRFLOW CHRYSLER IS THE WORLD'S 
FIRST BUILT-FOR-THE-PURPOSE CAR 


“DYNAMIC BALANCE 


UNIT BODY AND FRAME~ 


How are YOUR ner 


TRY THIS THST 
Watch out for the telltale 
signs of jangled nerves 


Other people notice them— Get enough sleep—fresh air 
even when you don’t—little —reereation—and make 

Camels your smoke, partic- 
ularly if you are a steady 
smoker. 


nervous habits that are the 


danger signal for jangled nerves 


And remember, right or 


For remember, Camel's 
os never jangle 
ir nerves—no matter how 
it pays to watch your nerves. many you smoke. 


wrong, people put their own 


interpretations on them. So 


COSTLIER TOBACCOS 


Camels are made from finer, MORE ! 


EXPENSIVE TOBACCOS than say 
other popular brand of cigarettes! — 


CAMELS 


SMOKE AS MANY AS YOU WANT 
..-THEY NEVER GET ON YOUR NERVES 


